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OLIVE OIL 


LIVE oil has ever constituted one of the characteristic attributes of 


Mediterranean culture. In the rugged lands which front upon the 
historic sea that give that culture its name, animal fats have been 
notably scarce. Butter has not played the part in the lives and the health 


of the people that it has in more northerly lands. The scarcity of good 
grazing for cattle has limited the amount of suet and tallow. Sheep and 
goats that can browse their forage from the sparse grass and hard brush have 
dominated the pastoral industry. 

Many of the plants adapted to the exceptional seasonality of the region 
are high in essential oils, and of these the olive ranks most important in 
human economy. ‘Thou anointest my head with oil,”’ a quotation from 
biblical annals that recurs repeatedly in the literature of the region, reflects 
a custom of society organized upon the basis of Mediterranean conditions. 

As the tallow candle lighted the nocturnal labors of the Nordic workman 
and student, the Druid priest, and the Anglican monk, so the olive oil lamp 
lengthened the day for the Judean prophets, the Phoenician cartographers, 
the Greek artists, the Roman rulers. kor food, for bodily comfort, for fuel, 
and for light, the fruit and the oil of the olive tree have lent themselves to 
the welfare of the Mediterranean peoples. 
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THE PRESENT SITUATION IN THE WHEAT-GROWING 


INDUSTRY 


IN SOUTHEASTERN AUSTRALIA 


John Andrews 


N JANUARY 25, 1934, thi 
Governor-General of the Com 
monwealth of Australia ap 
pommed a Royal Commission to enquire 
into the economic position of the indus 


tries of growing, handling, and market 


ing Wheat, manufacturing flour and 
other commodities trom wheat, and 


manufacturing, distributing, and selling 
bread. “The Commission took evidence 
and visited the wheat-growing areas in 
all the states of the Commonwealth and 
have issued a First Report (July 30) 
and a Supplement to the First Report 
(November 27), both of these dealing 
exclusively with the growing of wheat. 
\mong the findings were the following 
clauses : 

MauUstry 


(1) the of growing wheat is ina 


erjous financial Position | 


(11) the measures ot 


role «| by thre 


financial relief pro 


(Commonwealth and State 


(governments, and the 


protection al 
forded to debtor farmers by legislation 
enacted by 


State Governments, have. 


in the majority of cases, merely helped 


harime. to reduce their losse 
(VI) Mal wheat barme whose main 
ource of livelihood is the growing of 


wheat have at present little or no 


argin of assets over habilitie 

(Vit) in man CALE interest pavinent are 
not being, and cannot be, rail 

(vint) the financial diffierultie ol vheat 


orrowet are 


producing serious finan 


cial difficulties for trade1 


torekeep 


cers, and othe who are 


dependent 
upon the industry 


ituation especially serious in 
of light rainfall and variable 


oil condition 


tie area 


tor the development ot 


which Crovernment have been re 


ponsible and in which they are now 


the principal creditors ; 


(xi1) wheat-farmet in all parts of the 


Commonwealth are becoming dis 


ouraged, and thi 


i couragement 
accentuated in 
Lance by the 


{ 


hel been Wlany ill 


lear ot disposse 1On. 


These findings put into official words 
and brought forcibly before the notice 
of the public a situation which had long 
been the source of anxiety to those im 


terested in the wheat industry; one, 


moreover, Which presented a most diffi 
cult problem to the administrator, since 
all suggested solutions involved radical 
and far-reaching changes of policy and 


econonne structure. “The recommenda 


tions of the (Commission, set out in the 
November report, were briefly as fol 
lows: 


(1) a sum of £4,000,000 to be provided by 


the Commonwealth Government for 


the relief of wheat-growers. This sum 
to be partly provided by an excise tax 


on flour from Gov 


and the remaindet 
ernment fund 


(ll) al 


bounty of 3d per bushel of 


market 
able wheat and a payment of 3 (ap 
proximately) pet wheat 
land to be paid to all farmet 


(itt) the 


acre oft own 
remaining portion of the original 
i4 million after the payment 


had been made to be granted as relhiet 


abo, c 


1 


to wheat-larmet “who have expert 


enced specially adverse farming condi 
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tions during the present wheat yeat 

(1934)” 
(iv) an excise tax to be levied on flout 
\ustra 
maintain the price of flour 
delivered Mel 
from this tax to 
supply portion of the £4 million previ 


manufactured and consumed in 
lia so as to 
at £12 per short ton 
bourne; the proceeds 


ously referred to and to provide assist 
wheat 


ance 1n tuture yeal to 


lariniet 


The acceptance of these proposals in 
volves far-reaching changes in policy: 
it would mean that the wheat industry 
would join the group of protected ancl 
that 
the wool-growing industry would then 


hounty-supported industries, and 
be the only industry of importance out 
side the group. In addition, the home 
price of wheat to the ordinary consume! 
(in the form of bread) would be raised 
from below to above the world parity 
price ; farming in the areas of precarious 
cropping would receive another encour 

official 


possibly, other counsels would indicat 


agement from sources, when, 
abandonment; further taxation burden 
the 


sumer, and, according to one view (sce 


would be laid on \ustralian con 


\ppendix A on the home price, in the 


Supplementary Report, by Professor 


Gaiblin), would mean increased costs of 
production for the farmer. 
and 


In view of these considerations, 


WHEAT ACREACE 422- 
1931 ae 


as 


-& 


PiGuRE 1 The di 
in Australia M 


ol (Geograpt y ty iver t\ 


tribution of wheat yrowiny 
ip prepared in the Department 


of Sydney 
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of the presence of related problems in all 
the principal wheat-exporting countries, 
It seems Opportune to review the condi 
tions under which wheat is grown in 
\ustralia, and particularly to examine 
carefully those areas in which wheat 
farming (in the language of the Re 
port) is ina precarious and critical state, 
The following paper sets out the geo 
graphical conditions in the most impor 
tant portion of the eastern Australian 
wheat belt, the area lying between thi 
Sydney-Broken Till railway in central 
New South Wales on the one hand and 
the Lower Murray River on the other. 
Special attention is paid to the fring 
areas Where the economic and adminis 


The 


area covered is one of which the writer 


trative problems are most acute. 


has field knowledge, and the problems 
dealt which are to b 
found throughout the belt. First are 


with are those 
discussed the different types of country 
in which wheat is being grown and the 
distinctive farming opportunities of 
each type, there follows a discussion of 
the climatic factors and their importance 
in the fringe regions and the regions 
of possible extension; finally the eco 
nomic position of the wheat-growing 


industry is reviewed. 


WHEAT 


The wheat belt of 


THE BELT 


southeastern Au 
tralia contains the greater part of the 
the ( 
(some 65%). It is 


avricultural lands of 


wealth 


ommion 
extremely 
homogeneous as regards crop-growing 
since at least 75% of the cultivated area 
of the belt 1s 
other crops grown within the belt (es 
ett 
ments along some of the larger streams ) 


under wheat; the only 
cepting those of the irrigation 


are oats and lucerne (alfalfa), the for 


mer as a rotation and fodder crop, the 
latter im small quantitie only as a fod 
der crop for the farm animal In 
ome of the more recently settled area 











WHEAT-GROWING IN SOUTHEASTERN AUSTRALIA 


crop-specialization has reached its lim 
New South 
Wales, for example, has 93% of its cul 


its: Coolamon Shire in 
tivated area in wheat ; Carrathool Shire, 
on the fringe of farming in New South 
Wales, 95%: Millewa, a 


county in 90% 


has fringe 
Victoria, The 


wheat belt, then, 1s monocultural, with 


has 


cultivation and specialization indices for 
its various divisions higher than those 
of any other crop zone in Australia 

The Murray-Darling Basin, in which 
the belt, 1s 
rimmed on its eastern margin by a series 
of highland blocks 
ing the main systems, that of the Murray 
and that of the Darling 
mature surfaces of 


lies southeastern wheat 


The streams form 
rise on the 


blocks, 


through a rugged zone of gorges along 


these flow 
the highland edge, then traverse a zone 
of rolling “slopes” abutting the blocks, 
and finally cross a relatively very wide 
The 


a geosyneline within 


zone of gently-sloping plains 
plains represent 
which deposition has gone on since 
cretaccous times in what was then a shal 


low sea (Continued 


deposition built 


‘out the shoreline of this sea, and with 
the raising of the surface above sea 
level there followed the engrafting ot 
the drainage lines to give the Murray 


Darling system of the present. Subse 
quently to this came an arid period when 
the rainfall and the flow of 


decreased : 


the river 


the lower courses silted up 


and distributaries formed, while no new 


tributaries were formed along the lower 


portions of either the Darling or the 
Murray In northwest Victoria and 
along the Murray in South Australia 
many streams draming towards. the 


Murray were unable to keep their chan 


nels clear of encroaching sand and, with 
their own flow diminished, they lost 
themselves in the sand-dunes that had 
cle veloped Recent time have econ 


ome sheht amehoration im rainfall con 


ditions resulting in the 


pread of rivet 
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FIGURE 2 
regional facies. 


Distribution of the three major 

The position of the agricultural 
frontier is also shown See ligure 19 for location 
of chief towns 


alluvium) from flooding rivers in the 
western Riverina, the vegetating of the 
sand-dunes, and the spread of a semi 
arid woodland. 

The wheat belt lies along the “slopes” 
and the adjacent portions of the plains, 
where the topography is suitable for ex 
tensive mechanized agricultural prac 
tices and where the optimum climatic 
conditions for the wheat plant obtain. 
Qn the eastern margin the boundary of 
wheat 


cultivation 1s well marked; 


Wheat is grown in small quantities on 


not 


the highlands and even in the coastlands 
On the 


boundary 1s 


western or arid margin the 


much more definite: its 
position is shown in the accompanying 


map (igure 2). 


REGIONAL TYPES 


The present belt covers a fairly wide 


variety of regional types ‘There are 
vreat differences between the sandhill 
country of the Outer Mallee and. the 


mature slopes of the eastern Riverina 


Variations im landform, 


climate, soil, 
and dramave all enforce different cul 
tural methods; the farmer is confronted 
with new problems and is offered new 
opportunities ; each region has its dis 
The 


tep is to distinguish these regions 


tinetive troubles and 


first 


promises 


and to review their wheat-growing 
potentiality lhree mayor regional 
bacn may be readily discerned, the 











FIGURE 3. 
nally pine-box country. 


Wheat field in the Riverina; origi- 
Some of the pine (Ca/ 
is left standing to give shade to 


tris robusta 


sheep. 

Riverina-\Wimmera, the Mallee, and the 
Old Man (The term 
facies is here applied to regional entities 


Plain facies. 
where the distinguishing factors are the 
surface distributions of soil and vegeta 
tion. ) 

(a) The 
has a typically savannah woodland for 
mation. 


Riverina-Wimmera facies 
The most characteristic trees 
in the Riverina are the so-called pine 
(Callitris robusta) and the box (Euca- 
lyptus hemiphloia) and one speaks of the 
pine-box association; in the Wimmera 
the buloke (Casuarina Luehmanni) is 
typical. The soils in both regions are 
red-brown earths; they are usually 
loams or clay loams, are fairly deep and 
easily worked, and have a subsoil rather 
heavier than the topsoil. They vary 
somewhat, but only within relatively 
narrow bounds. The value of the land 
can be estimated very largely from the 
type of vegetation found thereon: thus 
the wheat-farmer thinks very highly of 
land carrying both pine and box; the 
soils in this type are usually very fertile, 
deep red, light to fairly heavy loams. 
Areas in which pine occurs alone and in 
which box occurs alone are both good 
wheat country: the latter has usually a 
rather heavier rainfall than the former 
and the soils, insofar as one can general 
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ize, are darker in color and heavier in 
texture. Country carrying buloke and 
belar (Casuarina lepidophloia) contains 
heavier soils again and, though fertile 
enough, is not so popular because of the 
additional labor involved. Belar occurs 
alone in country which has very heavy 
and rather alkaline soils, and the surface 
is often pitted with “crab-holes,” de 
pressions about 10-12 feet in diameter 
and 3—6 feet deep; these depressions 
make ploughing difficult for some years 
until continued cultivation fills them in 
\ll these soils are capable of producing 
good wheat crops when due regard is 
had to the special qualities and cultural 
requirements of each; in fact they have 
all been successfully occupied by farmers 
since the last decades of last century and 
the farms have settled down to an or 
derly routine ; there is little unused farm 
ing land of any value except that which 
is still being used exclusively for sheep 
raising. There are farmers in the re 
gion who in pre-depression times were 
not making a reasonable return, but this 
is usually due either to the personal in 
efficiency of the farmer or to some error 
in farm organization, as for instance at 
linley where the size of the farms as 
subdivided by the Government 1s con 
sidered too small for efficient working : 
only in exceptional cases is the fault in 
the quality of the land or the physical 
conditions. 

Since 1890 these areas have been the 
Settled 
primarily as sheep-runs, they have seen 


eranaries of eastern Australia. 


a progressive breaking-up of the large 


pastoral holdings into —sheep-wheat 
farms varying in size from 500 to 2,000 
acres. Since the introduction of the use 
of superphosphate manures the yields 
have increased steadily and they are now 
the highest in the Commonwealth ; many 
\Vimmera farmers can show crops of 
over 40 bushels to the acre, which is a 


very high figure indeed for Australian 
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farming. Most of the State experi- 
mental farms are in these regions and 
from them has emanated a steady stream 
better 
are 


cultivation 
definite water- 
channels through most of the area and 
both the Riverina and the Wimmera are 
crossed by large streams which supply 


of knowledge and 


methods. ‘There 


water for the stock and for riparian ir- 
rigation. One might say that the major 
problems of the utilization of this re- 
gion are solved or in process of solution. 
It is only under exceptionally adverse 
climatic conditions or after periods of 


unduly inflated land values that the 


72 ws 
rte: ¢ 
fg 


FIGURE 4. 
Only a very small area of the Wakool district is under cultivation. 


farmer of average skill finds himself in 
financial difficulties. 

(Db) 
from the dominant vegetation associa- 
tion. The mallee is a dwarf eucalypt 
(Eucalyptus dumosa, FE. oleosa) with a 
distinctive habit of growth with branch- 
from the common “root- 
stock”; the branches are bare except at 


The Mallee facies takes its name 


ing arms 


the top where the leaves give a canopy- 
like shape. The wide extension and the 
relative pureness of the mallee stands 
have led to the name of the tree being 
given to the surrounding region, so that 
we have the “Victorian Mallee” and the 
“Murray Mallee’ of South Australia. 
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Within the Mallee facies may be found, 
besides the mallee, several other associa- 
tions, namely, areas of pine and box, of 
pine and belar, of belar and wilga 
(Getjera parviflora). The mallee is 
not usually found associated with other 
trees and it is very important to note 
that there is usually no undergrowth in 
areas of mallee. With other associa- 
tions there is usually a cover of annual 
( Triodia) 
may occur on the borders of mallee, and 
saltbush (Atriplex) and other halo- 
phytes are to be found in the salt-flats. 
Mallee country is usually associated 


Porcupine grass 


grasses. 





Riverina facies in the Wakool district; chiefly white box (Eucalyptus hemiphloia) timber 


In Victoria and 
the mallee areas are 


with sandhill country. 
South Australia 
areas of rolling plains on which the un- 
dulations represent an ancient dune sys- 
tem. undulations or 
“sandhills” are the “flats,” often very 
salty as to soil, even to the extent of 


Between these 


having a surface incrustation, and carry- 
ing saltbush. In New South Wales, 
on the other hand, most of the mallee 
areas are level plains with only occa- 
sional rises. The soils in the facies be- 
long to the general group Mallee soils 
which are ‘“‘the most alkaline of Aus- 
tralian soils.” They are light-red and 
brownish in color and are light in tex- 
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ture: sometimes they are mere sand, as 
in the area around Dimboola, and then 
their yielding power, except in years of 
very low rainfall, is relatively very low. 
One of their characteristics is the con 
centration of calcium carbonate in the 
subsoils ; it has been suggested that much 
of this is derived from salt-bearing off 
However this 


ocean winds. 


many 


may be, 


areas have rubble limestone so 


close to the surface and in such quanti 
ties that the soil there is a grey limestone 
powder 


which 


very readily absorbs 


moisture. In other parts there is sheet 
limestone underlying the topsoils at 
depths from three feet down; in this case 
the sponge. As 


Prescott and Piper have pointed out, 


limestone acts as a 


the mallee soils are generally found in 
regions of low rainfall per wet day, 


which allows of little leaching, high 
penetration, and no run-off. On the 


other hand most of the mallee areas are 
traversed by large streams rising in and 
deriving their water from the highlands 
and from these it has usually been pos 
sible by some means to supply stock and 
domestic water. Moreover, certain 
portions of the New South Wales mal 
lee, of northwest 
South Australian 


resources. 


Victoria, and of the 
Mallee have artesian 


The mallee areas have seen the most 
recent and the most spectacular advances 
in wheat-growing in eastern Australia. 
During the eighties of last century the 
mallee areas of Victoria contained only 
a sparse population of sheep, and mallee 
land was dubbed “desert” by pastoralist 
and farmer alike. But a remarkable 
change in the appreciation of this coun 
try came about in the nineties when in 
South Australia the mallee-roller and 
the stump-jump plough were invented 
and the first farmers began to cultivate 
mallee lands. It was found that under 
light rainfall conditions they were capa 
ble of producing crops when the older 
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established areas experienced failure ; 
the land was obtainable at very low 
prices, and the wheat-market was ex 
panding. ‘Once it was discovered that 
the soil was admirable for agriculture, 
once the German settlers had trekked 
overland to Warracknabeal and Chaffey 
had started irrigating Mildura, settlers 
poured in. Despite the drought 60,000 
people were there by 1898, and its very 
heart saw experiments in tenant farm 
ing. “The Little Desert’ round Dim 
boola fell; and, since then, terms like 
‘the Inner Mallee’ denote the passing of 
attention.” 

In the same way few people foresaw 
the change which came over the agricul 
tural fringe in New South Wales during 
the second and third decades of this cen 


tury. Before the War geographers, 
administrators, and farmers © alike 


thought that most advance would be 
made on the northern side of the wheat 
belt from Coonamble to the Queensland 
border; yet in the subsequent fifteen 
years the acreage under wheat increased 
twenty times, to 100,000 acres, in the 
fillston Cargelligo  police-patrol 
districts in the central west, and only 
four times or 


and 
less in areas of similar 
size in the north. 

The first people who entered the Vic 
torian Mallee as farmers in the cighties 
and nineties were pioneers in. every 
sense. In most cases they fought a 
bitter and disheartening fight against 
heavy odds of strange conditions and 
against drought and sand. Many were 
broken and abandoned their holdings, 
but there were always others to take 
their place, and in the second and third 


generation the land was tamed and 
brought under control. By the war 


years the Inner Mallee was furnished 
with a group of flourishing towns and 
attention was being turned to the Outer 
Mallee; railways were being pushed to 
the Murray and New South Wales was 
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FIGURE 5. 
Victorian Outer Mallee; the undulations of the 
‘*sandhills’’ can be discerned. 


Mallee country, west of Annuello, 


awakening to the 
mallee. 


value of her own 
When the war was over, the 
soldiers returning to work, and wheat 
prices still high, the most important 
movements toward opening these New 
South Wales areas took place. A wave 
of optimism swept the country and the 
“Million Farms Scheme,” the outeome 
of a Royal Commission on the Agricul 
tural Industry, was sponsored to pro 
vide for the opening of the mallee coun 
try at the junction of the Darling and 
Murray Rivers. Ungarie, Cargelligo, 
Rankin’s Springs, and [Hlillston in the 
central west were quickly occupied. 
Some uncleared mallee land near Hills 
ton was sold by the pastoralist owner, to 
whom it was of little value, to wheat 
farmers at £3.10.0 per aere, and equally 
fantastic prices were paid throughout the 
But there the advances halted. 


Wheat prices fell and continued to fall, 


region. 


poor seasons came, and many farmers 
found their returns out of proportion 
The Darling 
scheme was forgotten, and though spas 


to the capital invested 


modic action had been taken in examin 
ing the Roto Mallee with a 
settlement, and a railway was built from 
Hillston to connect with the Broken Hill 


view to 


line at Roto, the depression of 1930 
shelved the scheme. The run of bad 
seasons from 1927 to 1930, and the 


unprofitable prices of the last few years 
are likely to dam back the wave for many 


years Despite this dry spell and despite 
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the depression itself, these fringe farm 
ers still believe in their land; the com 
plaints they have are against faulty 
administration or low prices, and not 
against the land itself. This is under 
standable when one knows the history of 
some of the new districts, and how some 
fortunate farmers have made small for 
tunes through a luckily-placed run of 
good years and a quick sale of the farm- 
Most of the 
have experienced at least one bumper 
crop with a yield of twenty-five to forty 


holding. farmers, too, 


bushels per acre and these experiences 
are spurs which carry one past many 
lean years, 

During the year 1931 mallee country 


and 25% 


pre “luced between 20% (SO 
near as one can estimate from the statis- 
tics) of the total eastern crop of 160 
million bushels at an average yield of 
9 or 10 Detailed 


figures can be quoted to show that much 


bushels per acre. 
of the mallee country has a feirly high 
productivity, and in Victoria and in some 
of the South Australian Mallee settle 
ment has passed the pioneering stage and 
is definitely established. \s we shall see 
later, however, the outer boundaries of 
the mallee are very close to, if not 
heyond, the economic limit of profitable 
cultivation, and they also come close to 
the geographical limit determined mainly 
on the basis of phy sical conditions. 

In all mallee country there are certain 
inherent difficulties for the farmer in the 
nature of the soil and the vegetation 
the difficulties of 
clearing, efficient cultivation, drift, and 
salt. 


(wing 


cover. ‘These are 


to their peculiar habit of 
vrowth, mallee trees are not felled in 
the ordinary manner, but are “rolled” 
The tree is formed of a 
“shield” which 
shoot off the individual branches ; the lat 


and burned 
shallow-rooting from 
ter are usually some three or four inches 


in diameter, but in the larger species may 
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be up to eight inches. The branches can 
be easily disposed of by rolling down 
with a wooden or iron roller and by 
burning after they have dried, but the 
shields still remain in the ground and 
each year, if not removed, will put forth 
fresh suckers. The method of remoy 
ing the shields or roots 1s usually as fol 
lows: the rolled and burnt-over area is 
sown with wheat by means of a “stump 
jump combine,” which also pulls a pro- 
portion of the shields to the surface 
where they are collected; the stubble of 


the resultant crop (and the new suckers ) 
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of cultivating mallee soils have not yet 
been discovered. They bear very well 
under light raintalls, but they obviously 
need fallowing, and various systems, 
particularly that known as the ‘mallee 
rotation” (wheat, pasture, bare fallow ), 
are in vogue. The best cultural meth 
ods have not yet been discovered ; even 
in the methods of working the soil there 
is much divergence. Some farmers 
plough to depths of four inches and oth 
There 
is great local variation in mallee soils, 


ers barely scratch the surface. 


and each variety calls for different treat 





FIGURE 6. 
The dark-colored fields on the left are burnt stubble. 
regular, the ridges spaced about a quarter mile apart with an east-west axis 


are then burned; and by repeating the 
process for several years the suckers are 
destroyed and the shields are worked to 
the collected. It will be 
seen that for three years at least the 


surface and 
mallee farmer cannot hope for heavy 
yielding crops, and indeed mallee farms 
reverse the usual process of “decreasing 
returns” by reaching their maximum 
only some ten years after the first sow- 
the 
other trees the timber is 


ing. In areas carrying pine and 
» a > 


valuable for 
fencing purposes, but mallee itself has 
no such value, although the shields make 
fuel sold 


to the cities as such. 


excellent and are sometimes 


In the second place, the best methods 


The Victorian Inner Mallee near Boort; this has been settled for some fifteen years. 


In this district the old dune system is very 


ment; the limestone soils bear heavily in 
wet seasons, but burn off in dry years 
while the more sandy soils have the oppo 
Most of the 


mallee areas are undulating and slopes 


site tendency. southern 
have been cultivated which, considering 
the light texture of the soil, should have 
left in Moreover. the 
sandy country cannot be cultivated in 


been timber. 
fallow as often as 1s desirable because of 
the resultant drifting. 

Drift is a very serious problem in 
Western Victoria South Aus 


tralia. The region is subject to strong 


and in 


northerly and northwesterly winds in 
spring and summer, and once cleared 
there is everywhere a certain amount of 
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soil movement. In some areas, par 


ticularly those with lighter soils and 
more pronounced sandhills, the move 
ment 1s amazing, and whole fields have 
been deprived of their topsoils, fences 
and roads have been covered. water 
channels blocked, and agricultural values 
much reduced. Clayton remarks that 
“in dry windy weather so much 1s blown 
away that one farmer had eleven sheep 
smothered in a corner of his fallow dur 
ing a dust-storm.” = In 


new country 


there are now regulations to insure the 
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the wheat zone the trouble is at present 
marked only in South Australia. 

‘These mallee areas dealt with above 
include all the country of “light rainfall 
and variable soil conditions” in which 
farming is “in a precarious and critical 
state.” Before we reach final conclu 
sions regarding the areas it will be neces 
sary to deal in later sections with the 
factors determining yield (climatic) and 
the factors determining farmers’ returns 


(cconomic). It will be seen, however, 


from the foregoing description that the 





FIGURE 7. 


Mallee near Hillston, New South Wales. There are very few sandhills in this region. 


ee a ad 


Note the absence of grass cover typical of mallee country. 


preservation of windbreaks, but much of 
the damage has already been done. 

It has been stated that the mallee soils 
are alkaline, and under certain circum 
stances this is definitely a disadvantage. 
Salt patches of some feet in diameter are 
likely to appear in the fields and within 
them there is little crop-growth. — Some 
of the features of their appearance in 
the higher fields are not understood, but 
in the salt-flats they are due to seepage 
the 
irrigation settlements of the Lower Mur 


from the surrounding slopes. — In 


ray which are on mallee soils (e.g., Mil 
dura, Red Cliff, 
always trouble with salt. 


(oomealla) there 1s 


| lowever, in 


farmer has met certain fundamental dif 
ficulties in the cultivation of these mallee 
areas that make his position very differ- 
that of the 
older-established areas. 

(c) The Old Man Plain factes shows 
characteristically an open plain. ‘The 


soils are relatively heavy and represent 


ent from his confrere in 


flood-alluvials of the larger Pliocene 


rivers. The areas are practically tree 
less, the main plants being saltbush, cot 
tonbush (Kochia), and grasses (Astre 
bla, Stipa, Andropogon). Along the 
watercourses, however, are to be found 
lines of red-gums (/:ucalyptus rostrata) 


where their roots can ret down to water 
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FiGurE 8. 
Hillston, New South Wales. 


more prosperous farms on mixed mallee and pine 
land. 


Wheat-farmer’s dwelling, near 


This is one of the 


The plains are often very extensive, and 
may stretch round the horizon with only 
a distant line of red-gums to break the 
monotony ; they appear dead-level to the 
eye except during the hot summer days 
when mirage plays its tricks. The soils 
are mainly heavy alluvials which crack 
when dry and heated; they can be rolled 
very hard and form excellent road-sur- 
faces during the dry weather, but in wet 
weather they are almost impassible. 
Some areas of salt accession are to be 
found in these areas and are mainly sub- 
surface effects. In Victoria the grass 
fringing the northern 
(Loddon, Campaspe, ete. ) 


steppes rivers 
have had 
channels constructed through them from 
these rivers and they are irrigated for 
pasture-improvement. 

The gray-soil areas, such as these 
plains, have not been utilized for wheat- 
The 


soils show a high proportion of clay and 


growing on any noteworthy scale. 


represent, in their riverine portions at 
least, the accumulated deposits of river 
flooding. Agriculturally they are some- 
what heavy and they do not yield mois- 
ture as readily as do the mallee soils. 
They are more difficult to cultivate when 
wet, but there is on the other hand no 
preliminary clearing of the land. Also 
they are excellent pasture lands, but this 
means that they are in the hands of the 
pastoralists, and that they would be 
therefore more difficult and more expen- 
sive to acquire for farming than are the 


mallee lands. 


The struggle between 
squatter and farmer still rages intermit- 
tently over such areas. It is almost 
certain that they will not be used for 
farming until all other available land has 
been occupied. 

The general distribution of these three 
facies is shown on the accompanying 
map (Figure 2). Boundaries between 
them are usually sharp, but sometimes, 
as, for instance, along the watercourses 
running through the mallee where there 
may be found extensions of the grass- 
lands, there is a certain amount of inter- 
penetration. There are also several 
much less extensive and less important 
facies; along the Murray in its lower 
course 1s a series of swamps which are 
being reclaimed to form valuable irriga 
tion settlements; in the northern por 
tions there are several hill-ranges which 
introduce variations into the biogeo 
graphic distributions of the surrounding 
districts ; but none of these or others are 
important from our present point of 
view, and they do not affect the validity 
The three 
facies described include all the wheat 
country of the central and arid portions 
of the wheat belt, and also practically all 
the country into which wheat ts likely to 


of the foregoing division. 


spread in the near future within the area 
under discussion. 

THe Ciimatic Actors 
In eastern Australia agricultural 
Opportunities are determined firstly by 
the topography and soil, and secondly by 
climate. One of the most serious mis 
takes made by writers computing the 
potential cultivable area has been to 
ignore this order of Importance, either 
by leaving the soil factor out of con 
sideration or by putting the major 
emphasis on climate. A knowledge of 
the history of agricultural development 
shows that the topography-soil factor 
has been of 


paramount importance 
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throughout the continent. 


Neverthe 
less, when the te pe re raphy-se nl factor has 
determined what lands may be used for 
wheat-growing, the climatic factor usu 
ally decides whether yields will be sufhi 
ciently high to make wheat-growing 
profitable. 

‘The present-day climates of the south 
eastern belt 


COMMON 


include two main 
with the 


southeastern Australia, the eastern por 


wheat 
types. In rest of 
tions of the plains show the type classi 
fedasa€ type under IKoppen's system | 
most of the 
variety Csa, but in northern and central 
New South Wales the variety is Cfa. 


southern area shows the 


On the other hand the interior portions 
of the plains belong to the B type, the 
most common variety being BSks. In 
the first case these symbols connote a 
warm temperate climate with a well 
defined summer drought (Csa) or simi 
larly warm climate with uniform distri 
bution of rain through the year (Cfa) ; 
in the second case they connote a dry 
warm climate with semi-arid character- 
istics and a absence of rain 
(BSks). 

Most of the wheat belt les in the zone 
of winter-maximum rainfall. 
centration of 


summer 


‘The con 
rain is 
marked in either New 


nowhere very 
South Wales or 
Victoria, but it is nevertheless a very 
important 


factor. The map (Figure 
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13) shows the seasonal concentration of 
rain for Australia. (A series of sea 
sonal maps are given in J. Andrews and 
\WW. Hl. Maze, “Seasonal Incidence and 
Concentration of Rainfall in Australia,” 
Proc. Linn. Soc., N. S. W., Vol. 58, 
1933, p. 121.) It will be noticed that 
there is an increasing tendency to sea 
sonal uniformity as one comes north 
through the wheat belt from South Aus- 
tralia, through Victoria to New South 
Wales. This is a very important factor 
in Wheat-farming, for cultivation meth 
ods must change considerably as one 
comes out of the zone with a summer 
drought into one with a well-pronounced 
winter fall. The boundary between the 
winter and the summer types 1n the east- 
ern wheat belt lies in mid New South 
\Wales. 

Another important map (Figure 14) 
is that dealing with aridity. It shows 
the mean duration (number of months ) 
of the period during which arid condi 
tions are experienced, or in other words, 
the mean length of the period when the 
monthly index of aridity (precipitation 
in millimetres divided by temperature in 
degrees Centigrade plus 10) is 
than 1. It will be seen that most of the 
wheat belt experiences an arid period 
though in central and northern New 
South Wales it is brief. South Aus- 
tralia and northern Victoria have arid 


less 





FIGURE 9. 
topsoil blown off a ploughed field to the right of the picture. 


Sand drift in the Outer Mallee. 


These drifts are blocking the roadway and represent 
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periods of more than four months and 
in some places of more than six months. 
In these regions the position of the 
humid months the 
monthly march of temperature is highly 
We 


have still much to learn about the inci- 


with reference to 


important for the wheat farmer. 


dence of aridity in Australia; but the 
line of eight months duration of the arid 
period is undoubtedly significant in 
marking off the mean position of the arid 
border of farming. At present there 1s 
no cultivation outside this border, and it 
the humid 


boundary of the “acacia scrub and shrub 


coincides fairly well with 


steppe” which is definitely an arid asso 
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with this; the accompanying map is 
built on a method devised by the pres 
ent writer and shows the index of relia 
bility of annual rainfall amounts, based 
on the frequency of occurrence of the 
most frequent amounts (/=100 f/y, 
where f is the number of occasions on 
which the most frequent value occurs 
and y is the total number of years on 
The made by 
these annual indices need to be amplified 


record ). lmpressions 


by considering the monthly figures, but 
the map brings out the point that the 
southern wheat areas have somewhat 
more reliable annual figures than have 
the the 


northern: difference is to be 





FiGure 10. 
tion of salt and carries halophytic shrubs. 


ciation. We do not know much about 
arid 


periods longer than the normal: it is 


the frequency of occurrence of 


these, of course, which constitute the 
“dry years,” the years of crop failure; 
but we can say from this map that the 
areas which lie in the most dangerous 
zone are Eyre’s Peninsula, the northern 
parts of the Murray mallee and the outer 
Victorian mallee. In these regions the 
average length of the arid period comes 
the 


abo e 


near to critical length (eight 


months ) which arid conditions 
prevail permanently in spite of the pres 
ence of a short humid period. 

This brings us to the question of the 
reliability of the rainfall. Several 
methods have been devised for dealing 


\ salt-flat in the Outer Mallee, between two sandhills. 


The flat has a surface incrusta 


Such areas are of course useless for agriculture. 


difference in 
and with the 
increased amount of summer rainfall in 
the north. 


the 
concentration 


correlated with 


seasonal 


This summer rainfall is a 
very variable quantity in these latitudes 
and is relatively reliable only in the 
coastal areas of Northern Australia; it 
the 
thunderstorms which are too restricted 


often comes in form of localized 
in area and too violent to be of impor 
tance for the crop planted in the follow 
ing autumn, though the occasional link 
ing-up of a tropical low-pressure trough 
with a “southern” cyclone gives heavy 
belt. 


The map (Figure 15) shows the general 


summer rains all over the wheat 


effect of these summer tropical influ 
ences by the very pronounced trough 
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developed in eastern Australia in the 


annual reliability 1solines. 

It is most important that the farmer 
should know the amount of monthly 
rainfall which he is likely to receive. 
Several methods of estimating rainfail 
reliability are in use, but most of them 


fail when applied to monthly totals over 


The fol 
workable 
The first step is the determina- 
tion of the most frequent monthly rain 
fall amount, this being the central figure 


a wide range of climatic types. 
lowing method provides a 
basis. 


of that group which, with a given per 


The most frequent amounts and the 
reliability indices may be graphed (lig 
ure 16) so as to give a comparison of 
It will 
be seen readily from these graphs that 
both the monthly amounts and the relia 


conditions at various stations. 


bilities decrease from east to west, and 
also that the northern areas show lower 
falls and the win- 
ter months and a greater uniformity 
throughout the year than do the southern 


areas. 


reliabilities in 


These features support the evi 
dence of the maps given above; but in 
addition they illustrate this very impor 





FIGURE 11. 
usually for stud merino flocks. 
watercourses or in “* 7: 


sf aks. 


centage range about the central figure, 
occurs most frequently in the record. 
The number of times the figures of the 
group the then 


expressed as a percentage of the total 


occur in record is 
number of recorded figures and is a 
measure of the reliability of the rainfall. 
Thus in the case of Albury in January it 
would be found that the group with a 
central figure of 200 points (20 inches ) 
(with a range of =50% ) contains 50% 
of the recorded rainfall occurrences, this 
heing the largest group of similar range. 
It may be said then that in this case 
\Ibury in January has a most frequent 
rainfall of 200 points and that the relia 
bility index is 50. 


Grey soil plain at Jerilderie, New South Wales. 
lhe trees, river red gum 


These provide excellent pasture, 
Eucalyptus rostrata), are found only along 


tant fact that the season of winter rains 
and high reliabilities becomes much con- 
stricted in the lor 
example, not only are the rainfall and 
the reliability lower at Hillston in the 
April-October period than at Wagga 
(on the humid edge of the wheat belt), 
but Hlillston also experiences a much 


western areas. 


more abrupt transition from rainy and 
reliable conditions to a period of scanty 
and unreliable falls. This is extremely 
important for the wheat farmer, for, as 
has been previously stated and as Bark- 
ley’s work has shown (see H. Barkley, 
I heat and Grain Review, Sydney, Aug. 
1928), it is very largely the amount of 
rain in the planting months (April- 
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May ) and the seeding months (Septem 
ber-October ), and particularly the latter, 
which the The 


therefore has to contend 


determines yields 
fringe farmer 
not only against low rainfalls but also 
against the early cessation of the rain in 
the most important period of the plant's 
at 
Hillston, for example, the farmer is 


growth. It has been estimated that 
likely to obtain a successful crop in one 
vear out of three, considered over long 
t “Pio 
neer Farming in the Hillston District, 
New South Wales,” Australian Geogra 
pher, VoL Z. No; 1, p- 36). The follow 
ing table illustrates the conditions in the 
period 1926-31 : 


term periods (See J. Andrews, 


rAl 
Police-Patrol I Ve 

1 pr Ma 

Hillston 202 149 
Cargelligo 192¢ 72 227 
Hillston 5 2 
Cargelligo 192 O68 9 
Hillston 188 94 
Cargelligo 1928 103 71 
Hillston 162 12 
Cargelligo 1929 249 21 
Hillston 34 103 
Cargelligo 1930 132 8S 


Even more rigorous conditions obtain 
in the fringe areas of the Victorian and 
South Australian mallee, for it must be 
that the 
drought is more pronounced. 

On the other hand in the older wheat 
belt the rainfall has been proved to be 


remembered here summet 


sufficiently ample and reliable to insure 
success in any but the unusually dry 
period. Even then it is rare to expert 
ence complete failure of crop of the typ 
1927 table I. This « 


be shown more definitely with the us: 


shown in in ‘an 


of concept of “climatic years” made 
familiar by recent work. (See R. J 
Russell, Publications in Geography, Uni 
versity of California, Vol. 5, No. 5, 
p. 245; H. M. Kendall, Geographical 
Review, January, 1935,p.117.) It has 


been shown above that the boundary of 
the older wheat belt (what may be called 
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the “safe zone” ) is to all intents and pur 
of the 
red-brown 


poses the boundary savannah 


woodland and soil region 
()n the other hand it has been shown that 
no successful farming has been carried 
on in the region of the acacia scrub and 
If, 


cipitat ion temperature data 


shrub steppe. then, the mean pre 
these 


houndaries are determined and compared 


for 


with the annual precipitation-tempera 
ture data the 
wheat belt, the relative frequency of thr 


for relevant stations in 
two climatic types at those stations can 
be stated. Thus Wa 
1901-30 CX] rienced 


(except 1902) more humid conditions 


ya for the period 


In every year 


than characterize the mean year of the 


LE I 
Rainfall in Point Yield 
Bu A¢ 
June Ju 1u Sept Or Apr.-Oct 
216 108 184 94 13 966 2. 
293 67 157 72 28 1116 14.9 
16 69 5 103 203 505 0.2 
28 33 78 142 230 608 0.02 
121 122 13 35 114 687 | 
148 238 14 13 156 773 9 4 
15 105 y24 73 238 &29 3.0 
35 71 128 175 54 733 3.7 
236 9 114 53 34 1013 oa 
352 125 86 27 435 1245 5.4 
“sate zone” boundary; [lillston on the 
other hand experienced some eight such 


years, and fourteen years which were 
more arid than the mean years of the 
had 


“safe years” in eighteen out of thirty; 


acacia serub boundary. — linley 
Wentworth had arid years in seventy 
These 
frequencies are shown in Figure 17. 
18 the rainfall 

rchability indices mapped for the wheat 


five percent of the total period. 


igure shows and 
helt of the southeast to show mean con 
ditions in the period between April and 
()ctober. the 


far the most important isoline is the 


wheat-growing period 
Ib, 
750 points isohyet outside of which no 
wheat is being grown. The next most 
important line is the 1000 points isohyet 
which is the arid boundary of the coun 
regard as the older wheat belt 


try we 


Between the two 1s the scene of all the 
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struggle to establish farms—the pioneer 
farming fringe. 

Now, experiences in South Australia 
have shown that under present condi 
tions of agricultural methods and of 
farm economics the 750 points isohvet 
very definitely represents the limit for 
Victoria and New 
South Wales, where the reliability is 


wheat-growing ; in 


slightly less, this line has not yet been 
In the latter State there is a 
amount of 


reached. 
certain rainfall 
which adds to the supply of soil mots 


summer 


ture, but on the other hand the tempera 
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can expect, over long-term periods, good 
crop years for slightly better than three 
years out of ten. “There will, of course, 
be long “runs” of good years and long 
“runs” of bad years (e.g., 1927-32 in 
the New South Wales fringe); also 
local conditions of soil fertility and soil 
type make it impossible to give precise 
statements to the whole area. 
Nevertheless, it will be seen that these 


cover 


areas can undoubtedly grow wheat suc- 
cessfully in good years, but that, with 
the high frequency of crop failures, the 


average long-term yields are low enough 





FIGURE 12 
channel by means of which water for stock is brought from the river. 


tures are also higher and so the effective 
precipitation less. At the present time 
this 750 isoline is another Goyder's 
Line, “an iron band constricting settle 
ment’—and no- responsible opinion 
advocates farming settlement outside it. 

In the fringe area (receiving 750 
1,000 points in the growing season) the 
position is more hopeful. The exami 
nation of the data given in the maps 
that the count on 


more than 750 points in the growing 


shows farmer can 
season in rather better than three years 
out of ten, and on Barkley’s figures this 
would result in a crop of 8-9 bushels per 
Victoria. Untortunately we 
have no similar formula for New South 


Wales. 


dence point to the fact that the fringe 


acre in 


Hlowever, all our lines of evi 





Grey soil plain along the Loddon, Northern Victoria. 


In the foreground is a water- 


to make the economic position doubtful. 

\ method of combining the charts 
and comparing various districts is given 
in kigure 19 which shows a regional 
grouping. ‘The basis of the comparison 
adopted is a primary division into those 
areas with 60 index of reliability in more 
than one of the winter months on the one 
hand, and on the other those areas with 
lesser reliability than this; secondly into 
those with less than 750 points between 
\pril and October, those with 750 to 
1,000 points, those with 1,000 to 2,000 
points, and those with more than 2,000 
points. Combining the criteria we get 
the five regions shown. 


Region 1 is not likely to come under 
cultivation in the predictable future. 
Rain is very low and erratic, it is every- 
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Ficure 13.—The isolines on this map show the 


degree of seasonal concentration of rainfall; the 


index figure is the difference between the highest 
and the lowest seasonal percentage amounts; the 
higher the index the more concentrated is the 
rain. The season of rainfall 
shown. 


maximum 


Is also 


where less than 750 points between April 
and October and the reliability index is 
always less than 60; wheat has never 
been tried within the area on a prac 
ticable or continued scale, and the char 
acteristic soils and vegetation (grey 
brown earths or desert-steppe soils; 
acacia semi-desert and shrub steppe) are 
outside the range of agricultural experi 
ence. ‘The region has an average length 
of the arid period of more than cight 
months, a very high average. Reports 
of isolated crops grown in this region 
under special conditions can be of little 
value in a discussion 


dealing with 


the region’s suitability for extensive 
farming. 

Region appears to have slightly 
higher rain totals than the adjacent coun 
try across the Murray, but reliability i 
This is the Wentworth mallee 
region, a continuation northwards of the 
main mallee body of Victoria and South 
Australia. It is traversed by the Das 


some of 


less. 


ling and by the distributary 


channels of that stream. It 1s in many 


respects similar to the adjacent Vic 
torian regions, though sand-dunes and 


drift are on the whole less noticeable 


Mainly because of this propinquity, and 
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because of the successes of the heyday 
of mallee settlement in Victoria, there 
has always been a certain amount ot 
interest in the Wentworth country, and 
this culminated in 1920 when the report 
of a committee appointed by the Par 
hament of New South Wales to inquire 
into the conditions and prospects of the 
agricultural industry was made public 
ln a subsequent political election cam 


paign the area figured prominently as 


the locus of the “Milhon Farms 
Scheme.” Opinions differed—and still 
differ widely as to the possibility oO} 


the 
niullion farms for a million 


settling arca. ITleaton says “ "A 
farmers’ 

a slogan so mad that it should hav 
laughed its author out of public life into 
anasylum.” On the other hand men of 
experience in the area speak highly of it 


Mr. the 


Report of the Committee on Agricul 


i oee 


Granter’s evidence in 


tural Industry, Parliamentary 
N.S. W., 1921.) 

trom the map of rainfall-rehability 
it can be seen readily that it ranks behind 


Papers, 


the Roto area in potential capacity and 
the is that it should not be 
opened for settlement until the latter has 
proved its worth. 


inference 


The rainfall is low 
and quite variable and = prospects of 
profitable cultivation would) be small 
under existing conditions of prices and 
The 


absence of 


production COSstS. 
the 


SCC( md seri 1S 


disability is transport 
facilities. There are no railways. in 
New South Wales within LOO miles of 
Wentworth, and though the Mildura line 
the south bank of the Murray 
350 miles of Melbourne, there 
are no bridges to connect it with Went 
worth 


brings 


within 


In fact there ts a stretch of 300 
miles along the Murray from Swan [ill 
to Murrayville 
bridges ; 


which is lacking in 
and among the proposals of 
the 1920 Committee was the proposal to 
construct at least one bridge to Ive 


access to the Victorian railways low 
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ever, future interest in this area prob 
ably will be directed from the Victorian 
bordes New South 


Wales and will accordingly not be mani 


rather than from 
fested until the available and more valu 
able land in the Outer Mallee is occupied 

Region s includes very varied regional 


Malle 


Balranald-Moulamein 


contains the Outer 


Ol Victoria, the 


facies; it 


country which ts partly mallee and partly 
pine-box, the Old Man Plain, and some 
mixed country around Mossgiel. The 
Roto mallee les close to the regional 
border. ‘This region has moderate reli 


ability (index over 60 for at least one 


winter month) but the rains are rathes 
1O in \pril ()ctober ) 


It contams a good deal of the tringe and 


low (less than 
ultra-fringe and on the ground of pro 
pinquity alone ts likely to receive mereas 
ing attention. In view of the consides 
able degree of uniformity in the revion 
the local character of the soil and vege 
tation will probably be the most impor 
tant factors in future development. — Tf 


we can be guided by past experience and 


present practice, then it appears that 
most of the advances will be made not 
in the grey-soil areas of the Old) Man 
Plain, but in the mallee country (Outer 


Mallee, 
outher of the Riverina facies known as 
the Wakool area (between Moama and 
Moulamein ). 


Balranald, Roto) or im the 


Much offieral attention has recently 
been given in New South Wales to the 
Roto mallee countrys It is traversed by 


the Sydney to Broken Thi railway and 


so.18 440 miles from Sydnev compared 


with Tlillston’s 470° mite It is situ 
ated in the Western Division and since 
under the terms of leasehold tenure 


Which prevail in that division the eulti 


vation of grain crop for sale is not per 


mutted, there 1s no pre Vio EX PETIENC( 


of wheat-growing. It has been esti 
mated in an unpublished report on Mal 
lee Irv 


tivation by Ie. S. Clayton of the 
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Lions; 


The mean duration of arid condi 
the number of months in which the index 
of aridity falls below 1 The isoline of 8 months 
is close to, but on the arid side of, the agricultural 
frontier 


Department of Agriculture of Sydney, 


that there are some 850,000 acres here 
which might be used as wheat country : 
it Was proposed to open the area in con 
junction with the construction of Wyan 
gala Dam on the Upper Lachlan, part ot 
the water from which was to be diverted 
to the Roto country for stock and domes 
tic purposes. ‘The Wyangala scheme ts 
nearing completion, but for the time 
being the Roto plan has been shelved. 
‘The general aspect of the country is 
similar to that around [lillston; particu 
that 
the sandhills which are so 


\us 


tralia, though the soils are of course as 


larly is it noticeable there is an 
absence of 
troublesome in Vietoria and South 
sandy as most mallee soils. The rain 
fall and its rehability are, however, less 
at [lillston; the \pril October fall 
is about 750 points and the October fall 
is 100 points. We classed the 
Roto with the Outer Mallee, 
this the 


soil quality, as shown 


than 


have 
COUNTS 
but we 


must weigh agaimst 


omewhat better 
and the absence of 
that 


the country could grow wheat at least a 


by Clayton's analyses, 


cine: There is not much doubt 


wellas Piangil, Annuello, and Carwarp 
(onthe fringe of settlement in the Outer 
Mallee) so far as 


ment Is 


the physical environ 


concerned, but we still have to 
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decide whether under present conditions 
it would be profitable cultivation. W¢ 
must that 
farmer has to clear his land of the mallee, 
a task that 


before he can expect a crop of any worth, 


remember the prospective 


takes at least three years 
and that the land does not come into full 
productivity until ten years after clear 
ing. In addition he can carry no sheep 
on his farm during the initial years and 
he is practically certain to experience a 
spell of dry years during the first ten 
years of the farm. ‘To show the gen 
eral magnitude of his outlay and _ pro- 
spective returns the following example 
may be taken; it must of course be 
remembered that the figures quoted only 
represent approximations and that in 
any specific case there would be varia 
tions due to the farm 


quality and in the farmer’s efficiency. 


differences in 


Nevertheless they are a guide to general 
conditions. 

The first item is the cost of the land, 
this varies with the quality and new 
Crown land is usually transferred to the 
farmer at a price of between 7/6 and £1 
per acre; the cost also varies, of course, 
with the size of the farm block. It is 
agreed by most authorities that mallee 
farms on the tringe should be at least 
1,250 acres; Clayton recommends 1,600 
the that the 
farmer may have 350 acres each in a 


acres for Roto area, so 
fallow-wheat-oats 
pasture, with 200 acres in addition for 
Not 
many farmers using a single farm plant 
will sow more than 400 acres in wheat, 


rotation scheme of 


horse-paddocks, house-yard, ete. 


and under conditions of efficient cultiva 
tion this is as much as ts desirable. In 
older-established and more humid areas 
it is, of course, possible to obtain a 
reasonable living off smaller areas and 
in the Victorian Mallee, S. M. Wadham 
takes as an example a farmof 1,350 acres 
in which there are 400 acres each in the 


rotation scheme fallow-wheat-oats. If 
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400 acres of wheat-crop be taken as the 
basis for estimating returns a fairly gen 
eral agreement will be reached; a figure 
of 1,400 acres at a price of 10/— per acre 
may be taken for the first cost. 

‘The second item is the outlay required 
for putting the farm in commission. 
Chis will include the cost of clearing the 
mallee, of implements and of tractor or 
horse-teams, of 


fencing, provision ot 


water supplies, building of house and 
sheds, and the maintenance of the farmer 
until the farm is showing an adequate 
return. <All of these items will vary 
from district to district; thus cost of 
clearing depends largely on the size of 
the mallee and whether the farmer suc 
ceeds in getting a good burn-off; pro 
vision of water supply varies from the 
regions of artesian or sub-artesian bores 
to those of gravitation channel systems 
and those of artificial dams and iron 
clad most important the main 
tenance of the farmer will vary accord 


tanks; 


ing to his success in keeping down costs 


during the preparatory period. There 
will, for instance, be costs for hired 


labor, manures, seed wheat, and rates 
during this period, and the wheat gath 
ered from the partially-cleared fields 


will probably not cover these. ‘There 
are also the drought risks which can 
hardly be assessed in cash terms. ‘The 


experience of settlers in the Llillston dis 
trict has been that these commissioning 
costs on mallee land are not less than 
30/— per acre; Wadham allows for the 
following items in the case of the Vic 
torian Mallee farms: 
£600: 


house and build 
ings, fencing, £300; farmer's 
labor and maintenance for six years at 
£156 per year, £936; making a total of 
£1,836 for a 1,350 acre farm, or £1.7.2 
per acre, to which must be added the 
cost of water and road supply, say 5 

and this on the assumption that returns 
will cover the working costs during the 


preparatory period, and without allow 
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ing for machinery and horses (estimated 
separately at £1,035). 
that 
(apparently excluding farmer's 
maintenance ) will be at least £2,000; on 
anmunimum of 1,2C0 acres, on which his 


Kenyon gives 


figures showing commissioning 


costs 


hievure is based, this cost is therefore 
t1.13.4 per acre; Clayton gives a figure 
inferentially of about £3 per acre as the 
cost of preparing the land sufficiently to 
allow of satisfactory sheep-grazing ; this 
includes the primary cost of the land. 
These figures agree sufficiently close to 
allow us to calculate £1.13.4 per acre as 
the minimum charge for commissioning 
the farm, exclusive of machinery, giving 
a sum in round figures of £2,330 for 
1,400 acres. 


is difficult to estimate as tt is subject to 


The outlay for machinery 


under- 
estimated at £750 for implements and 


personal variation, but it 1s 


tractor or horses. ‘Therefore the capital 
outlay will not be less than £3,780. 
interest charge on this at 7 
would be £265. 


per cent 

The farmer has 400 acres under wheat 
and from this he will probably not take 
more than an average of ten bushels per 
acre ona fringe farm over a period con 
taining both good and bad years. 


average vield for Cargelligo (in a con 


siderably better position than the Roto 
area) in the period 1926-30 was 6.6 


bushels when one good year in five was 


experienced ; at Condobolin (again bet- 
ter land than at Cargelligo) the Experi- 
mental Farm has an average of 13 
bushels for a fifteen-year period, but the 


district average is consistently below 


The 


The 


i’ stimat- 
ing the probable average yield at 10 
bushels and at 12 bushels per acre will 


bushels per acre per annum. 


give two sets of figures and may be 
taken as covering the average and the 
good farmers. Probable returns may 
now be estimated and are shown in the 
following table where three different 
prices of wheat at country sidings are 
used: 


Total Return 


(a 2.6 (a, 3/6 (a, 4/6 


Yield of 10 bush 


per acre 4,000 bus £500 £700 £900 
Yield of 12 bust 
per acre 4,800 - 600 840 1,080 





FiGuRE 15. 


The reliability of the annual rain 
fall. The higher the index, the greater is the 
reliability. 


‘rom these receipts must be deducted 
the interest charges (£265) anda charge 
This 
latter is extremely difficult to calculate ; 
Wadham's figure of £578 


for the working costs of the farm. 


for labor, 
seed, manure, rates, ete., is too low if a 
tractor isused. Taking, however, £500 
as the charge for working expenses, the 


following figures result : 


TABLE II 

Price 2 6 per bush 36 per bush 4/6 per bush. 

Vield 10 bust 12 bush ic 10 12 10 12 
aa £500 £600 £700 £840 £900 £1,080 
I wr 765 765 765 765 765 765 
aa 65 165 65 75 135-315 
this. lor ten years before 1930 the Pherefore only when the price rises 


average yield of the northern mallee of 
Victoria was 8.5 bushels per acre, though 


this was inereasing at the rate of 0.28 


above 3/6 per bushel at country sidings 
can the Lor ul farmer expect to receive a 
return on his investment; should it fall 








128 ECONOMK 


below this there seems no alternative to 
ever-increasing debt. It is true that no 
allowance is made in these figures for 
profit from sheep-raising; the figures 
themselves provide the strongest argu 
ment for the use of sheep or some other 
On 


the other hand no charge has been made 


revenue-producing “second string.” 


for wheat-bags since it is possible, in 
New South Wales at least, that bulk 
handling is available, and the costs are 
then somewhat lower; nevertheless, the 
It has 
also been assumed that the farmer is an 


item remains a considerable one. 


average good farmer (and all fringe 
farmers are not), that he does not have 
to invoke government assistance for 
working costs and provender during the 
preparatory period (and the South Aus 
tralian committee Report shows that 
many do), and that, to show a profit, 
wheat prices return to the level of 1928 
(of which there seems little likelihood ). 
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\s will be seen later, farmers working 
under the conditions sketched above ar« 
vreatly handicapped in regard to costs in 
comparison with those in the older wheat 
belt. 

lin most cases in these fringe districts 
the farmers have drawn heavily upon 
governmental finances, through medium 
of “drought relief loans,” Rural Indus 
like 


institutions 


tries Boards, and facilities; such 


governmental advance 
money on much slighter security than 
do private financial concerns and it is 
notorious that many farmers are hope- 
lessly indebted; they represent a loss to 
the community when they abandon their 
and their creditors’ losses 


farms are 


written off. When they are maintained 
on the farm by drought relief, mora- 
toria, 


and similar 


measures the position is just as unstable. 


government grants 


“Even if drought relief by Government 
loans has been effective in rehabilitating 
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FIGURE 16.—Reliability of monthly rainfall amounts in and around the wheat belt of southeastern 


Australia. 
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distressed wheat-growers in the past, the 
burden to the State has now become so 
heavy that the time has arrived to con- 
sider future policy regarding relief. 
If the present method of giving relief is 
to be continued a limitation should be 
placed on the amount of drought relief 
advanced to any one farmer in any one 
year, and also on the aggregate advanced. 
. There is no one specific solution to 
the pre blem of drought relief. The 
margin of cultivation has been extended 
beyond the safe limit of profitable farm- 
ing [in South Australia] and it is a 
matter of Government policy whether 
farmers should be encouraged to grow 
wheat on lands where the variability of 
the rainfall is so great as to make wheat- 
growing and uncertain.” 
report of the Committee on 
Agriculture, South Australian Par- 
liamentary Papers, 1931, Vol. 2.) It 


precartous 
(From 


is becoming increasingly clear that, if 


OCCURRENCE OF DROUGHT YEARS 1901-30 IN RELATION TO WHEAT-GROWING 


eens — 


BROKEN WILE 
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these areas are to be settled, the farmer 
on the fringe must have a 
string” 


“second 
in the form of sheep, pigs, or 
horses, or all of these, from which some 
return will be obtained when the crops 
fail. It is also highly desirable that if 
these areas are to be settled under direct 
or implied governmental responsibility, 
then as a broad policy governmental as- 
sistance should be directed towards the 
placing of the farm in commission ; that 
is, it should reduce the burden of the 
capital outlay in the initial stages. If, 
after such assistance and the passing of 
the developmental stage, the farmer still 
requires assistance, then it is question- 
able whether (personal efficiency or in- 
efficiency having been eliminated) the 
experiment should be persevered in; 
farms in more favorable and better-tried 
areas have not been so fully developed 
that economic schemes are necessary to 
our national 


increase production. 
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Diagrams showing the relative frequency of good and of drought years. 
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Farms in risky areas are bottomless pits 
into which taxpayers’ and investors’ 
The motto should be, 
hasten slowly and spend money on sure 


money is thrown. 


schemes, leave the risks to the future. 
Above all it must be realized that if it 
is impossible to maintain the present 
fringe farms in a reasonable economic 
position, then plans of extension are 
absurd. 

Much of what has just been said apro- 
pos the Roto mallee applies also to the 
Outer Mallee. But here there has been 
no artificial barrier such as the boundary 
of the Western Division, and as a result 
there is a fair mass of experience ac- 
cumulated about the 
capacities of the country and settlers 


wheat-growing 


have been more or less free to experi- 
ment for themselves. Along each of 
the northward-running lines there is a 
creeping tide of settlement which fluctu- 
ates with economic and climatic condi- 
tions, but which continues to 
towards the Murray. It has gone past 
Annuello to Robinvale, past Carwarp to 
Red Cliffs, past Red Cliffs to Meringur. 
We have already seen the judgment of a 
competent committee on the South Aus- 
tralian fringe, and their opinion has been 


move 


borne out by a certain movement of 
retreat from the Pyap and Loxton areas. 
In Victoria the farms have come close 
to similar conditions climatically, and 
Professor Wadham sums up that “with 
wheat at 3/6 on country stations the en- 
terprise of opening new fringe mallee 
farms is not worthy of consideration, 
whereas even at 4/6 per bushel it is not 
better than a ‘marginal proposition!’ ” 
The further one passes beyond the pres- 
ent fringe, the more serious are the 
problems of drift and salt, and clearing 
costs are certainly not less. 

It appears that here again the limit 
has been reached, but another point must 
be emphasized. In all the fringe areas 
we find considerable differences in farm- 
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ing skill; the really good farmer can usu- 
ally make his crop pay even when many 
other farmers of the district are report- 
ing failure. The difficulty has several 
sides; many of the new farmers are in- 
experienced in fringe conditions, many 
are inherently poor farmers, many have 
not the resources in money or imple- 
ments to put their knowledge into prac- 
tice. Inthe past it has been too easy for 
the inefficient to obtain holdings under 
selection or by ballots or by other 
schemes; the agricultural graduate is 
scarce and is rarely given preference. 
On the other hand there is much to be 
learned even by the experts in cultivation 
methods on the fringe; we may expect 
the future to show a marked improve 
ment in this direction through the co- 
operation of farmer and agricultural in 
structor. Inthe meantime we find that, 
given reasonable chances, the farmer 
himself can very largely make or mar 
his own fortune ; the good man is willing 
and able to learn, to experiment, and to 
profit by his experience. 

Region 4 is the main wheat belt of 
today. It has reliable winter rains with 
reliability indices of more than 60 for 
the winter months, totals during the 
growing period of between 10 and 20 
inches, and October falls of over 175 
points. It comprises the Inner Mallee 
and Wimmera, the Riverina, and the 
Hillston-Wyalong Mallee. Settlement 
may be taken as definitely established in 
most parts, though the newer areas (e.g., 
Hillston, Rankin’s Springs) may see 
several adjustments; while a good pro 
portion of the available and arable land 
is taken up. The opportunities here lie 
in the direction of increased productivity 
by means of increased yields, by heavier 
and more widespread sheep-raising on 
the farms, and by the provision of water- 
supplies to increase the stock capacity. 
As regards the first of these, the in 
creased yields, we may quote again from 
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the report of the South Australian Parl 
amentary Committee a remark which 
may be applied to all the settled wheat 
areas of eastern .\ustralia: “as a result 
of clearing up partially cleared lands, 
and by the of up-to-date 
methods throughout the wheat-growing 
districts, higher yields per acre may be 
expected. 


adoption 


Without opening up more 
land, an average wheat crop of 60,000,- 
QOO bushels for South Australia should 
be attained in the near future.” This 
figure means the doubling of the present 
yield in South .\ustralia alone and the 
Committee recommends that 
“serub” land 


no more 


(mallee) be opened up 
until this unused and partly-used land 
in the present zones of settlement be fully 
developed. The lesson taught by the 
Wimmera farmers who have raised their 
yields by at least ten bushels in the last 
two decades may be assimilated by the 
mallee farmers and applied to their dif- 
ferent conditions. 

In the second particular, sheep-raising 
is important through most of the farms 
of the older belt, and sheep are also to 
be found on many farms in the mallee 
Nevertheless the numbers of 
sheep carried could be increased with 


areas. 


great benefit to the farmer and to the 
farm; this is one of the precepts con- 
stantly being taught by the agricultural 
instructors the several states. In 
most of the Victorian Mallee the carry 


in 


ing of sheep 1S dependent upon the provi- 
sion of water-supplies, and this has been 
done by the Victorian Rivers and Water 
Supply Commission by means of the 
New South Wales, 
though slower to move than Victoria, 


gravitation system. 


is coming into line by planning schemes 
along the Lachlan and Murray. The 
Wakool area (region 3 above) is to be 
Hume 
Dam on the Murray, and the Finley 
Berrigan country will probably also be 


supplied with water from the 


assisted in the same way. This water 


is not intended tor plant irrigation, but 
purely for stock, and is therefore a step 
in the diversification of farming by in- 
creasing the stock capacity. 

It has been said above that experience 
has shown that in most parts of this re- 
gion the farmer will find the physical 
conditions favorable to successful cul- 
tivation; and that cases of financial dis- 
tress are usually due to inefficiency or 
inflated land values. The 1934 Com- 
mission has presented some pertinent 
information which not hitherto 
available and which has been obtained 


Was 


by means of questionnaires submitted to 
a group of representative farmers. In 
the first place, it offers a table showing 
the variation in costs per bushel through 
the farming population; these costs be- 
ing taken to include the working ex- 
penses of the farm plus a sum (£125) 
as a minimum for remuneration to the 
farmer for his labor; the table is as 
follows: 


TABLE III 
39 per cent of the farmers are producing for less than 1 
27.0 y "7 between 1/ and 1/11 
38.9 - 2 2/il 
18.6 3 3/11 
6.6 4/ 4/11 
4.9 at 5 ind over 


\When the interest charges on bor- 
rowed capital (not on the farmer’s own 
investment) is considered, it 1s found 
that the following relations hold: 


d 
d 
1 
1/3 
1/6 
19 


TABLE IV 

21.5 per cent of the farmers have an interest charge of 3d or less 
<e  * “4 “ “ 4d to 6 
146 7d to 9 
14.4 10d to 
95 1/1 to 
5.5 1/4 to 
28 1/7 to 
6.6 = <3 ° oa a 1/10& 


Roy 


Comm., 1934, p. 2¢ 


In the report of the Royal Commis- 
sion for 1934 these statements are made : 
‘* \pproximately 30 per cent of the wheat 
producers are confronted with interest 
charges of 1 As 
interest 
per bushel 
would enable about half the wheat farm- 


per bushel or over.” 


regards working costs and 


charges: “A price of 3 


over 
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ers of Australia to meet their expenses 
and commitments under present condi 
tions of costs and interest. 
that 


It also ap 
the 
ducers would be able to continue without 


pears three-quarters of pro 


adjustment when the price is 3/10 per 
bushel at sidings. “That number would 


not be drawn proportionately from the 


various States. ‘There would be a 
higher proportion from New = South 
Wales and Western Australia, and a 


somewhat lower proportion from Vic 
South Australia.” \lso: 


“The Commission 1s aware of the fact 


toria and 


that for various reasons wheat-growing 


~ APR OCT RAM 
(POINTS) =| 


ow MELIABLITY INDEX 
’ 


The 


wheat growing season 


FIGURE 18 reliability of the April 
October rainfall. Note 
the correspondence of the 750 points isohyet with 
the agricultural frontier shown in Figure 2 


has probably been pushed into certain 
less reliable districts where costs are in 
that 
some farmers have small acreages which 


evitably high. It is also known 
force them into inefficient practices and 
that others lack the capacity to manage 
farms; consequently no plan can be ex 
pected to provide conditions which wall 
rehabilitate every wheat-grower in the 
industry.’ 

The fact that costs are relatively high 
in the areas of new settlement does not 
mean that the debt-burden is also higher, 
for it is in the older-settled and more re 
that 


were more easily negotiated in the boom 


liable areas loans and mortgages 


vears. Working costs asa rule are low; 
the debts oppressing most farmers are 
due to inflated land values and extrava 
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gant expenditure during the boom years 
followed by a period of unfavorable 
The fol 
lowing paragraph expresses succinctly 


seasons and declining prices. 


the problem facing debt-burdened farm 
ers: Phe fall in wheat prices, notwith 
standing the reductions in interest and 
other costs, has occasioned an enormous 
increase in the burden of the debt ex 
pressed in terms of wheat. lor in 
debt of £1,000 represented 
1499 bushels of wheat when the price 
When 
per bushel the 
same debt represented 10,000 bushels 


stance a 


was 4/6 per bushel on the farm. 
the price had fallen to 2 


as the rate of 
depression, 310 
bushels at 4/6 paid the interest bill of 
£70. Witha ruling rate of interest of 


5 per cent and wheat at 2 


If 7 per cent be taken 


interest before the 


the number 
of bushels required to pay the interest 
bill of £50 is 500, an increase of 60 per 
cent. If, 


price 


however, the excess of the 


selling working 


(No 


in the 


over expenses 
l costs) 1s considered, the inerease 
burden 


interest is larger still 


lor example, if No. 1 costs were 3 

when wheat was 4/6 the margin was 1/6 
per bushel—930 bushels would provide 
sufficient surplus to pay the interest bill 
of £70. With wheat 
and No. 1 costs reduced to 2 
gin is only 6d per bushel, and to pay the 
bill of £50, 2,000 bushels are 


required, an increase of more than 100 


at 2/6, however, 


. the mar 
interest 


per cent.” 
Region 5 is a portion of the wetter 
and more rugged slopes on the eastern 
margin of the wheat belt. The rainfall 
is over 20 inches during the growing 
period and is approaching the humid 
the 


topography also hinders extensive cul 


limit for wheat-growing ; broken 
tivation and there is evidence that the 
area under wheat is decreasing in favor 
of more lucrative and intensive types 


of land use 


It is now possible to summarize in 
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general terms the position of the wheat 
industry from the point of view of pro 


that 
most of the country discussed, except 


ductive capacity. It is obvious 


that labelled Region 1, 1s climatically 
capable of producing wheat in years of 
favorable rain conditions. 
that the 
favorable years varies considerably over 


It is equally 


obvious such 


frequency of 
the area and that on the present farming 
fringe it is sufficiently low to make in 
the 
average farmer at present price levels. 


secure the economic position of 


In the safer districts also the low price 
levels have developed a serious financial 
position, so that the forces behind the 
decline in prices become vitally impor 
tant for the future of the wheat industry. 


THe MarKET PROBLEM 
The economic problems facing the 


wheat industry are international in 


scope; mounting costs of production, 
increased production in all) countries 
both exporting and those which were 
formerly importing, decline in’ world 
increased world 

With the 


toration of the wartime-deserted wheat 
ficlds of 


price levels, and = an 


surplus or carry-over. res 
Ikurope there has been less 
demand for the surplus wheat of the 
exporting countries, and with the re 
which had led 
in all those exporting countries to in 


moval of this stimulus, 


creased acreage and production in war 
time and post-war years, it was inevi 
table that the world should enter upon 
The 


average Australian pre-war production 


a period of low wheat prices. 


was 90 million bushels; during the war 
it rose at one stage to over 150 million 
in 1928-9 160 million bushels 


were produced; and, with the advent 


bushels ; 


of the economic depression in 1930 and 
the consequent desire to increase returns, 
the record production of 213 million 
bushels was reached and the total has 
remained above bushels 


175 million 





133 


since. On the other hand prices are 


falling. (See T. R. Smith, 
“The a Surplus,” Geographical 
ReviewMfan. 1935, p. 107.) = Pre-war 


price f.o.r. Australian shipping ports in 


steadily 


1913 was 3/7 per bushel; in 1920 it was 
over 8/6; in 1924, 6/6; and in 1932 it 
2/10. We have there 
fore expanding production with con 
tracting returns. 


had dr ypped to 


It was of course precisely during the 
period of high prices that most of the 
areal expansion of the industry occurred. 
from & 1918) the 
area under wheat 16 mil 


million acres in 


increased to 





FIGURE 19, 
growing season rainfall and its reliability. 


Regional divisions on the basis of 


lion acres in 1932, and the greater part 
of the new ground broken was in the 
fringe areas. Now, it has already been 
shown that it is precisely in these areas 
that one expects to find heavier initial 
the find 
hopelessly overcapitalized or 


costs: farmer 


himself 
indebted 
before his farm has reached normal pro 


lay 


ducing capacity. Cases are common in 
which the initial outlay plus subsequent 
relief in the form of governmental 
grants and private loans reach a figure in 
excess of the present day value of the 
Much of the assistance has come 
the 


ments are now the chief creditors of the 


farm 
from official sources and govern 
fringe farmers, though private interests, 
such as private banks, trustee companies, 
assurance companies, and individuals 


have contributed largely. It has been 


estimated tentatively by the 1934 Royal 
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that the 
debts total somewhere in the vicinity of 
£140 million, of which the share of thi 
the state banks 1 
rather morethanathird. ‘These 


apply of course to the whole of th 


(‘omission wheat-growers’ 


yovernments and of 
heures 
\u 


tralian wheat belt and are spread over 


some ZO,000 wheat but they 


YTOWETS, 


CONVEY the magnitude of the indebted 
ness. 

Only voluntary or enforced forbear 
ance on the part of creditor ha 
prevented Wholesale abandonment of 


oO that the it 


nwealth al 


hea ily iIndebte d hari 


uation that faced the ¢ 


Oot 





Figure 20.-Sowing on a mallee field that had 
been “rolled the previous year Note the 
mallee ‘‘shields’’ and the sucker Near H 


ton, New South Wales 


thie height of the depre lon was one that 


involved seriously not only the farmer 
but also the interests of the government 
themsel ve and of a large hody of pr 
vate investor The remedial tep 
have taken the form of moratoria and 


the adjustment of 
n debt 


vernment 


principal and interest 
on tate 


Go 


row on the part Of the 
the Commonwealth 


between 1932 and 1934 


whale 


(government ha 


provided some Li million as yvrant 
for wheat-farme: ‘The cheme now 
proposed by the 1934 Royal Commi 
ion provides for the distribution of 
another £4 million and for continuing 
rchef from the proceeds of the flous 
CXCIse ta> 

On a broad survey of the problem 
two possible policies sugvest themsel ve 


( rEOGRAPHY 


Thi 
mental pate! nalismiinthe form of vrant 
tablishment 


first IS a continuance of 


LYOVETH 


and « of artificial market 


conditions as in a home-consumption 


price. ‘The grants may take the form of 


direet money payments (as in the case 


of the £4 million), of reduction of tax¢ 


scaling-down of interest rates 


INCTEAsE 
in thr exchange rate all of these and 
similar suggestions involve the sacrifices 
of vovernmental revenue im favor ot 
the wheat-tarmer This pohiey mpl 


a beliet that the assistance provided wall 


maimtain the great majority of farmer 


on their holding vithout serious mM 
creases in then pre ent mdebtedne and 
that world vrain trade conditions wall 


nnprove significantly mn the near future 


The fallacies in this position le mainly 
in the assumption that the present sur 
pluses in the world’s markets and the 
low price level are due primarily. to 
decreased purchasing capacity of th 
hitherto importing countries; it is prob 
ably more correct, in view of the decline 
of wheat prices and the building up of 
wheat surpluses that were already in 


evidence before the onset of the depre 


ion, that there is now venuine over 
production in relation to the consuming 
these Inyo that 


po t-wal CXpal lon ol 


Capacity 0] country 


case much of thre 
wheat acreage in the exporting country 


would by hy 
Of thr Hitist 


thie 
iY 


HW) 


ti yustified 
It 


triction 


Loot rally 
world demand 
that tract 


A 


remembered Ve 


the european countri 
ithy the 
and that ther 
treacle 


other hand tha 


have had Dhitte I) 


todo v urpluses of the exporting 


would 
Cony thr 


country removal 


tinvitalcate considerably 
would result ina restr 
tion of acreave in these european coun 
tri the argument 
on the 
thereh 


tt) 


of world overpro 


duietion cnt acreage is not 


pre 
affected Vloreover wo 
po iby le 


action \u 


hieol 
lorecast 
tra 


any such european 
the east 


thi 


lycany K port te 


has mereased considerably during 
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depression, but this is mainly due to the organization on the basis of present 
prevailing low price; if the world price world conditions would leave the in 


rose to the level at whieh the 


\ustrahlian 


farmer would be showing a prohit on his 


pre ent ivestment, thi 


castern market 


would almost certainly revert to. its 


former  unimportance \mehoration, 


therctore, must wait on removal of trade 


restrictions or on increased purchasing 


power im countries now dependent on 


bout food 


cheaper deficient both of 


these eventuality 


appear re mote and 


there is no mimediate hope of a return 
to those post-war prices at which alone, 


under present conditions of costs, ean 
the fringe farmer, at least, be profitably 


occupied 
Phe other policy Involves a reorgan 


zation of the industry so as to retain the 


those which 
the 


cfhicient units and climinate 


are hopele or im which risks are 


excessive: the effierent be ny those who 


can continue production under present 


conditions with any possible assistance 


in the lowerme of costs which can be 


rendered by vovernments without much 


acrifice of ther own revenue, and whieh 


can be arranged by CooOpcration between 


mvestor and farmer 


orevanization 


ana labor 


organization ‘The remaim 


dey would iY tran 


ferred to other rural 


activities or absorbed into other madu 


trial branelhye Phe output would be 
reduced to a figure more nearly corre 
ponding with world demand and re 


dustry ina strong position to take ad 


Vantage Of any improvement; govern 


for the 
industries along 


would be left 
tuinulation of 
threat 


general national revival. 


ment funds 


Iree 
other 
lines are more likely to lead to a 
On the other 
hand it would be a costly process, for 
it would entail a sealing down of capital 
farms which would be 


valu of those 


diverted to less intensive forms of oc 
cupation and so a direct loss to some 


ection or s¢ ction 


of the community ; at 
least part ot this loss has, however, been 
in reality 


flation of 


incurred already with the de 


values since the onset of the 
low price period 


is that it 1 


\ further objection 
doubtful if 


organization 1 


modern social 
sufficiently flexible to 
allow of the surplus farmers bemg easily 
and readily absorbed into other produc 
Nevertheless the 


made if 


tive channel deci 


ion must sooner or later be 


the situation is to be rationally controlled, 
and the 


community seems faced with a 


loss in either direction; the subsidy in 


one form or another ot 


unprofitable 
farming in the hope of radical changes 
in world cconomy, or the writing-off of 
riskily-invested capital with a view to 
avoiding further unproductive expendi 
ture this is the choiee which seems to 
face governments in all the chief wheat 


exporting countrie 








THE OLIVE INDUSTRY OF SPAIN 


William 


kk SOME 


should wave a fairy wand over the 


malignant little sprite 


face of the earth and cause all the 
olive trees thereon, except those in Spain, 
to blight and fade away, in 20 years 
Spain could meet the world demand for 
olive oil; in 5, she would be able to sup 
ply the total market in non-producing 
countries 

Spain, today, is the largest producer 
and exporter of olives and olive oil in the 
Since 


world 1917-18 she produced, 


on the average, over one-half of the 
world’s supply of olive oil, and in 1927 
28 and 1929-30 she exceeded, by nearly 
a million quintals, not only the usual 
average but the total production of the 


rest of the 


world for those years lor 


the last ten years the provinces of Jaén 


and ( ordova alone ; 


normally have pro 
duced more annually than the Italian 
average for the same period 
Spain has over 52 per cent (2,062, 
QOO ) of the olive acreage and 67 per cent 
of the 


()live 


producing the world 


S( cond only 


trees im 
ACTCaAYC Talll to cere 
als in Spain, taking 13 per cent of the 


land in productive crops in 1933. In 


agricultural income the olives do not 
rank so high In 1932-33, of the total 
agricultural income 44 per cent came 


from cereals, 10 from tubers, bulbs, ete 


8 from fruits, 7 from grapes, and 5 
from olive The ratio was about the 
ame in 193] In 1930 the olive traded 
places with legumes and came in sixth 


This was an ‘ 


tree were 


alternatine’’ vear when the 
from the burst 
of production which brought the olive 


1929 


recuperating 
into third place in O)n the aver 
fifth in 


6 to 7 hundred 


ne the olive tal d a trong 
agricultural income with 


million p< etas a vear. 


Kk. Bull 


DEVELOPMI 


rHeE Onive INDUSTRY 


IN SPAIN 


NT Ol} 


The olive appeared in) Spain some 
time previous to the last glacial epoch, 


probably contemporanecously with the 


appearance of man. lossilized olive 


pits have been found in Tertiary forma 


tions im many 


parts of southwestern 


Ikurope. Whether these varieties, some 
of which were the ancestors of those 
now domesticated, survived down 
through the ages in Spain is a debatable 
question. There were wild olives in 
Spain when the Phoenicians arrived 
(1100 B.C.), but it is not) known 


whether the varicties now domesticated 
there already existed or were imported 
by the Phoenicians. They did, how 
ever, sell oil to the Iberians, a facet which 
indicates that if the 


sticated there it was 


tree was already 


dom well de 


not 
veloped nor abundant. 

\fter the Roman occupation of the 
Peninsula (206 B.C.) the olive industry 
iY van to 


The 


of orchard 


assume a. definite identity 


Romans encouraged the planting 
to provide food for the 
The areas cultivated were 
today, the Anda 


lusian Lowland being most important 


lomipire 


practically the same a 


With the downfall of the Roman power 
the ion of the Goths (409 
\.D.), the olive industry fell off and did 
hot ayain revive until after the invasion 
of the Arabs (711 A.D.). They 
brought it to a high level, building: fine 


irrigation. sy 


and mcuy 


ystem and laying Out Cx 
cellent: orchard 

During the active period of the war 
of Christian reconquest (14th and 15th 
centuries ) the industry again lapsed into 


a decline, although it remained compara 











THe Onivi 
tively active until Philip PIT expelled the 
Moriscos in 1609 Without 
the slumped 


laborers 
industry considerably ; 
many orchards were completely aban 
doned. It did not begin to recuperate 
from this disaster until the eighteenth 
century when Charles II] brought in 
German peasants to repopulate the de 
serted villages. But before the industry 
could reestablish itself it was cut short 
by the War of Independence (1808-14 ) 
This war, the revolt of the American 
Colonies (1820), and the Carlist Wars 
(1833-55) again reduced the populatior 
toa very low figure. Consequently, the 
labor supply was not sufficient, and, once 
more, the olive industry was set back. 

In 1884 Spain exported a litthe more 
oil than she imported, and, four years 
later, the government, seeing the pros 
pects of revenue, set about to stimulate 
the industry Schools of olive culture 
were created, and an attempt was made 
to study the influence of climate, terrain, 


varicty, cultivation, and methods of 


processing upon the quantity and quality 
of oils. Nevertheless, improvement 
was not scheduled to arrive post haste 
In general the orchards continued to be 
poorly tended, many being allowed to 
vrow comparatively wild and untouched 
except at harvest time. — Llarvesting and 
extraction methods were crude and un 
scientific, and the olives and oil obtamed 
were, for the most part, of very inferior 
qualita The yreater part ol the ol 


was -consumed 


don tically, 


although 
exportation reached an average of about 
kalo for the last 
thi Most of this 
was used as fuel oil by Italy and Frances 
The loss of Cuba and the Philippine 
in the Spanish-American War, and the 
uh equent cl pre ration ot thre peseta did 
much to 


17 mulhon per year 


decade of century 


et the Spanish olive industry 
on the read to world-wide importance 
With the last important colonial posse 


ion the 


gone t1orever, government 
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could concentrate upon domestic prob 
lems; with the aid of a depreciated cur 
rency Spanish olive oil began to en 

croach upon other oil markets. 

\Ithough production declined for the 
first years of the century, by 1907-08 
nnproved methods and increased acreage 
(ligure 3) began to show an effect upon 
the annual yield (ligure 4). In the 
next few the pro 


years voverniment 


L PRODUCTION BY COUBTRIES 


AVERAGE 19010-+ 10324 


NUMDERS If THOUSAED® OF METRIC QUINTALS 


Rance 


eYKIA 4 
euawor 


ALGERIA 





Picture 1. If she could establish favorable 
trade agreements, Spain's yreat produc tion would 
put her ina position to control the world market 
Since 1927 Portugal has outstripped Tunis; Tunis 
has produced twice as much as Turkey 


\leeria 


_ which has 


traded prin es with 


claimed some 25 laws regulating manu 
facturing, refining, shipping, and adul 
terating of oils. More and finer grades 
oon appeared on the market and ex 
portation doubled over that of the last 
years of the nineteenth century to an 
annual average of 37 million kilos. By 
O14 had the 
olive oil exporter in the world 
eoeneral 


Spain become 


yreatest 
Though 
progress was characteristic of 
the entire industry, production methods 

till laveed far below the ideal standard 


The generally inereased activity due 
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to the World War had considerable in 


fluence. in 
de 
domestic consumption became 
The 


trees were cared for better, new orchards 


Prices increased steadily, 
keeping with the rapidly growing 
mand ; 


greater and qualities improved. 


continued to be set out, and the young 
trees planted at the beginning of the cen 
tury came into bearing. Exportation 
of oil reached an average of 78 million 
kilos a year. The increased business, 
general prosperity, and the need for more 
pure oil brought about the appearance of 
the first oil refineries in Spain. 

Most of the period of 1920-34 was 
marked by intense activity in the entire 
to 
and Spain attained the 
distinction of producing, on the average, 


industry. Acreage continued in 


) 


crease until 1932, 
over half of the world’s supply of oil. 
lLfowever, toward the end of this period 
exportation of oil fell far below the aver 


FIGURE 2. 
cal gnarled and hard) 


Majorca, Balearian Isles. A typi 

olive tree which has out 
Trees of this age 
parts of Spain 


Industria 


lived a millennium 
uncommon in many 
Ministerio de 

Acette, Madrid 


are not 
Courtes' 
de! 


Comercio, Oficina 
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f<¢ 1 


1914-1919. The 


number of refineries has intluenced the 


Alle increased 
ualitie sof oils; less work has been done 
to perfect the natural production of finer 
oils as they cannot compete in price with 
refined oils. 

In 1924 the first “Oil Conference” was 
held in Madrid and from it was born the 
lederation of Olive Oul exporters of 
Spain, an organization attempting to 
unify exportation systems, resolve ex 
port difficulties, and discover and enlarge 

In 1925 the National 
Olive 
Its object is the pre tection of 
the olive industry in all its technical, 


foreign markets. 


\ssociation of (Growers was 


created. 


economic, and commercial aspects. “The 
\ssociation sponsors meetings for the 
discussion of better cultivation, and 
laboratories for experimentation. — It 


publishes informational magazines for 
its members and attempts actively to in 
fluence the government in the legislation 
of favorable laws. In February, 1932 
under the Ministry of Agriculture, In 
dustry, and Commerce, the Office of 
Olive Oil Propaganda was organized as 
an adjunct to the Mixed Oil Commis 
sion. Its purpose is to spread knowl 
edge of Spanish olive oil in all the world 
The 


even farther in laying a solid foundation 


markets. government has 


gone 
for the olive trade, especially in the ex 
port division It has reduced the im 
port of non-drying oils, forbidden the 
blending of 


from. olive 


pomace with pure oils, and has tightened 


oil extracted 


up on sanitary restrictions 


NATURAL ENVIRONMENT 


lew trees as 


to 
climatie and soil conditions as the olive. 
lor example, the gordal sevillana, a 


respond readily 


green-pickling olive much exported to 
this country, can be successfully grown, 
as the Arabs put it, only as far as one can 
sce from the top of the Giralda in Seville. 
With variations of a few miles in either 
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direction this is practically true; nearly 
all of Spain's green-olive pickling indus 
try is concentrated in an area not much 
greater than a long day's walk from 
Seville. In different climatic 
zones the variation is still more distinct. 


widely 


\long the Andalusian littoral the intense 
heat tends to pre «luce fatty ; high colored, 
and rather unpalatable oil used mostly 
for industrial purposes, while the finest 
oils come from Tortosa on the more tem 
perate Catalonian coast. 

l-igure 5 shows practically all the im 
portant olive the world. 
Warm temperatures, absence of severe 
frost, 


regions of 
low and favorable 
winds are the four fundamental climatic 
conditions required for olive culture. 


humidity, 


The closer the variety is akin to the wild 
olive, the acebuche, the better it can resist 
low The hardier 
can endure temperatures of 14to 100° I., 


temperatures. Ones 
the more domesticated ones 20 to 18 
The tree can resist a prolonged but mod 
erate cold spell much better than a short, 
severe period followed by a rapid thaw. 
The olive is intolerant of excessive 
humidity. lleavy rains hinder the de 


velopment of continued 


flowers and 
dampness usually results in diseases. 
Being alow tree, witha thick, corky bark, 
small thick leaves, and a very elaborate 
root system, it is better prepared to with 
stand comparative dryness. Drought 
does not permanently injure it as a rule, 
though excessive heat and lack of rain 
fall will (as in 1934) cut down the pro 
duction. 

The tree is equally sensitive to winds : 
too strong winds ‘fatigue’ it, as the 
growers put it, retard its growth, cause 
it to become distorted (igure 2), and 


if predominantly from direction 
stunt that side 


cessful 


one 
On the other hand, suc 
cultivation 


requires a_ steady 


movement of temperate air to prevent 
air stagnation which is conducive to the 


growth of pests and parasites. 
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FiGURE 3. The increase in acreage continued 


until the present depression and modern tariff 
walls caused prices to decline too low to encourage 
further planting. The decline since 1932 is due 
to old trees being cut down without being re- 
placed and to growers rooting up entire orchards 
in order to put the land in more profitable crops. 
The peak of 1905-06 is probably due to faulty 
statistics. (Note. These figures indicate only 
orchards in active production. 


In summary, the climatic require- 
ments are: a fairly mild winter with 
sufficient precipitation to carry the tree 
through the dry summer months but not 
cnough to water-log the soil; a warm, 
early spring with warm rains, and be- 
tween 3,400 and 3,900 heat units for the 
period beginning with the time of flow- 
ering and ending with the harvest or the 
first frost. 

In a land of fire and ice, rain and 
aridity, such as Spain, regional climatic 
differences are necessarily sharp; conse- 
quently it is impossible to define large 
areas which are entirely adapted to the 
olive. Severe frosts make it impossible 
to maintain the tree on the upper slopes 
of all the mountains and in nearly all of 
In the ex- 
treme northwest excessive rainfall rules 
it out. 


the northwestern provinces. 


It has proved uneconomical to 
keep up many of the groves in Galicia, 
the Basque Provinces, much of New 
Castile, and Catalonia. In fact, most of 
the orchards which approach the north- 
ern climatic limit (Figure 5) are com- 
paratively unhealthy and unproductive. 

The north 
the 


the basin of the Guadalquivir, are the 


Mediterranean coast and 
\ndalusian Lowland, especially in 


areas most adapted to the olive (Fig- 
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rs. Wt peda NACHE 


+++ 
tpar ed 


Pita eset H+ fh 


FiGuRE 4.--The sawtooth nature of the lines is 
due to ‘“‘alternating’’ vears; the higher the rise one 
vear the lower the slump the next 
unable to completely cope with this problem; 
after a year of heavy production the tree must 
recuperate. Notice that since 1915 the 
Spanish production comes, generally, 
of the world production. 


Science is 


average 
above half 


ure6). The yearly temperature average 
is high enough to produce the required 
number of heat units; 


quent, 


frost, though fre 
is not generally severe along the 
northern Mediterranean coast and is not 
to be feared to any extent in 
except in those 
Malaga, and where the 
grown at rather high altitudes. 


Andalusia 
sections of Granada, 
Jaén olive is 
Almost all of the most productive re 
gions come in sections where the precipi 
tation is under twenty inches, with less 
than two inches during the three summer 
months (Figures 7 and 8). Although 
the summer drought does not generally 
harm the tree, greater production results 
from irrigation in the drier sections. 
Within the 


slope and the direction it faces and 


same locality, variations 
altitude may have a marked influence on 
the maturing period, quantity of oil, and 
the health of the tree. The 
harm from frost, ete 


tree 1s less 
subject to disease, 
if it is on a gentle slope where both soil 
and air drainage are good. However, 
in actual application the olive grower 


does not seem to heed these principles, 


for no reasoned choice of top re raphic 
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location, terrain, or soil is generally 


made. Certain regions have been found 
by centuries of experimentation to pro 
excellent olives and the land 


duce fair or 


in that section, regardless of situation, 
in them. ‘The 


hill 


frequently 


is planted orchards run 


up and down every and mountain 


side, the tree clinging to 
slopes so precipitous as to make it almost 
impossible to pick the fruit. This does 
that the trees in the 


more favorable situations do not pro 


not mean, however, 
duce more abundantly. 

The correlation between soil and qual 
ity of oil or type of fruit is not as evident 
as that of soil and quantity of oil, siz 
the tree 
the oil depends largely 
first 
class virgin oil having practically the 


of fruit, stature and health of 
The quality of 
upon the methods of extraction, 
same qualities from all sections in a 
given locality, regardless of soil. Un 
fortunately for many Spanish growers, 
the place for tree-crops in their system 
of land utilization has been based, 
aby ly 

f Theophrastus (313 B.C. 


ns the 


pre hy 


unknowingly, on the formulations 


), as typified 


following lines from Virgil's 


(;eorgics : 


\nd first for heath and barren hilly ground, 
Where meagre clay and flinty stones abound ; 


Where 
Yet this suffices the P 


the poor soil all succor seems to want, 
allidian plant. 
In every region orchards will be found 


poor, arid soil which the grower has 


considered useless for other plants 
Such orchards are usually poorly de 
veloped and diseased, yielding poor and 
Of late the 


considered this factor 


small quantities of fruit. 
orchardists have 
and have been more careful in the selec 
tion of soil and position, but in an indus 
try with trees as long-lived as the olive 
the poor judgment of their ancestors will 
be inflicted on several generations yet to 
come. 


Due to variations in methods of culti 
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vation, amount of fertilization, age and 
varieties of the trees, it 1s impossible to 
make a comparison of production be 
tween provinces having poor soil with 
those of good soil. Llowever, it is 
significant that the olives of the Anda- 
lusian Lowland, the center of intensest 
production, are grown in alluvial soils, 
sandy clays, and calcareous marls, all 
high in lime and rich in organic matter, 
and that, on the whole, the production is 
higher per acre than in Central Spain 
where the olive is grown on_ badly 
and 


as almendrilla. 


leached, thin, calcareous clayey 


Along 


earths, known 


MEDITERRANEAN OLIVE REGIONS 


8 MODERATE TO INTENSE CULTIVATION 


TTTTTIN 


4 SCANTY TO MODERATE CULTIVATION 


FIGURE 5. 
of it coming from the European countries. 


the Mediterranean coast from Alicante 
north the olive is generally grown in red 
or light-colored chestnut earths which 
were developed under grass and are 
fairly rich in humus. 


METHODS OF PRODUCTION 


The wild olive (acebuche) is a small 
evergreen, bush-like tree with thorny 
branches and a small and comparatively 
hard, thin-fleshed This tree 1s 


abundant and exists in practically all of 


fruit. 


the provinces of Spain. It is of no 
great commercial value except for its 


wood and as hog feed. The cultivated 
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tree, although having the same general 
characteristics, is significantly different. 
It grows from twenty to thirty feet high, 
with spreading, finely divided, angular 
branches 
head. 


which form a symmetrical 
The fruit is usually larger than 
the acebuche’s, the pericarp not so hard 
and much thicker. In contrast to that 
of the acebuche it contains a great quan- 
tity of oil. 

About 27 varieties of the olive are 
found in Spain. 


ach one has its own 
peculiar requirements in regard to soil, 
position, ete., though the pickling olives 
are usually more exacting. 


These have 





The regions shown on this map produce 99 per cent of the world olive crop, the majority 


a large fruit and a comparatively small 
amount of oil. The gordal sevillana, 
the king of the pickling olives, has the 
largest fruit of any. It is a good-sized 
tree, very productive, but requiring ex- 
cellent soils, much cultivation, consider- 
able fertilization, and careful pruning. 
It is at its best around Seville. The real 
and mansanilla are the two next impor- 
tant pickling olives. Both have a large 
fruit and enough oil so that they are 
often grown for it. They are found in 
almost all the olive provinces. 

The 


among the oil trees. 


variations are found 
The picudo is a 


greatest 
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large and vigorous tree which grows 
very tall in good soil, being one of the 
It is 
very productive, but requires rich, fria 


finest looking Spanish olive trees. 


The verdial is a smaller tree, 
but 
adapted to poorer soils, colder, and drier 


ble of ils. 


more rustic, consequently better 


regions. The verdial is more common 
in the north, the picudo in the central and 
Mediterranean regions. The lechin and 
cornesuelo are the hardiest of their kind. 
The lechin is quite rustic, with a small 
fruit, but it produces abundantly and 
Because of heavy pr luc 
The 


cornesuelo, in contrast, is a large tree, 


ripens early. 
tion it quickly exhausts the soil. 


with a medium-sized fruit, rich in good 
quality oil. It grows in most any soil 
and in cool localities. Both trees are 
most common in the south. 

The the 
government are making tests to deter- 
for the 
the 
will no 


growers associations and 
mine the best locations, soils, ete. 


more important varieties, and in 
future the different 


doubt be more definitely localized with 


varieties 


respect to these factors. 

There are many ways by which the 
olive may be propagated. The seed, be 
ing the natural way, is the best, but as 
practically all trees grown from it revert 
to the wild stage the grower must graft 
the desired variety upon the seedling. 
\Ithough there is now a tendency to use 
this method more often, 1t was formerly 
little used. At present, it is most gen 
eral in the green pickling regions. 

The two most common methods of 
repre xluction are by estacas (cuttings ) 
and garrotes (truncheons). The estacas 
are 5 to 6 year old suckers which are 
planted in nurseries and allowed to grow 
to 8 to 10 feet before they are trans 
planted to the field. 


shor ts 


The garrotes are 
the 
prunings which are usually planted di 


recovered from annual 


rectly in the field. Trees grown from 


estacas begin to bear three or four years 
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after transplanting. The garrotes are 
cheaper and more rapid as they grow to 
bearing trees in 6to8 years. However, 
the extra expense of raising the estacas 
is often repaid by healthier and sturdier 
trees. 

l‘ew of the trees, except certain dwarf 
varieties, grown by any method reach 
their full producing power until 20 to 40 
years old. In general a tree in good 
soil, under favorable climatic conditions, 
with careful cultivation, will live to be 
300 years old. There are numbers of 
trees which continue to live to twice this 
age and some that reach the hoary age of 
1000 years (Figure 2). 

In the early days of olive culture no 
particular method of 


planting was 


followed. As many trees as were con 
venient were planted per hectare, with 
out much thought for planning system 
atic orchards. Since the industry has 
come to be of great commercial impor 
tance definite systems have developed. 
Two are now generally followed: the 
marco real formation, with trees planted 
equal distances apart, forming a square ; 
the tresbolillo (quineunx ) in which three 
trees form an equilateral triangle which 
The 


preferred. 


is repeated throughout the field. 
marco real was formerly 
The tresbolillo is by far the best system: 
there is a greater distance between the 
trees, they are better distributed, cultiva 
tion can be done three ways instead of 
two, and more trees can be planted per 
acre. The general maxim followed in 
Spain is to plant the trees about twice as 
[ Plentiful 
sunlight and good ventilation are neces 
The average 
100. On the 


whole this is too dense to allow associ 


far apart as they grow high. 
sary for healthy trees. 


number per hectare is 


ated crops. Where they are grown, the 
number of trees per hectare diminishes 
proportionately. 

Cultivation is exceedingly important 
harvests desired. 


if abundant are 
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Though in some regions it 1s carried on 
as scientifically as in any agricultural in 
dustry in Spain, in general, it is not very 
The usual method is as fol 
lows: for the first 8 to 10 years after 


well done. 


planting an orchard the ground 1s plowed 
three times a year, about ten inches deep. 
The soil around the tree is hoed three 
times annually for the first two years, 
and after that twice a year. Generally, 
from then on, besides hoeing, no other 
To further the 
development of more scientific methods 


cultivation is practised. 


the government has established expert- 
mental stations in Jaén and Baeja 
(Jaén), Lucena (Cordova), Almodovar 
del Campo (Ciudad Real), and Tortosa 
(‘Tarragona ). 

\rtificial fertilization is one of the 
big factors in the elimination of years of 


low production. ‘This alternation (Fig- 


FIGURE 6. 
map, as a comparison with Figure 5 will show. 


— 


ure 5) is largely due to inadequate nutri- 
tion. The fruit appears on two-year 
old branches which having once produced 
If the tree can 
not obtain sufficient food to recuperate 


do not do so again. 


rapidly enough to grow a new set of 
branches for the following year, the 
crop will be small. As practically every 
other year 1s a “low” one for Spain, it 
follows that the number of veceros, or 
alternating trees, is large, and that ferti- 
lization 1s not generally practised. The 
cost is too high except for the larger 
growers and not entirely profitable un- 
der present c mditions except in the rela- 
tively valuable green olive lands. Ordi 
nary farm manure, the ashes of the 
branches cut off by pruning, the refuse 
left after the oil is extracted, the water 
obtained from the fruit in the same 
process, and chemicals make up the list 
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Regions of olive production in Spain. The olive exists in regions not shown on this 
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of fertilizers used. It is generally 


stated that fertilization will increase the 
crop by 25 per cent, but this is hard to 
demonstrate and, while the market re 
mains flooded, not worth doing. Con 
sequently, many growers remain content 
to use merely what manure and produc 
tion refuse they have. 

Irrigation in most regions of Spain 
The 


youthful stage of most of its river valley 


has not been well developed. 
systems has made the establishment of 
irrigation systems extremely expensive, 
and the porosity of the bed rock, espe 
foredoomed 

The Re 


public is contemplating a large develop 


cially in the south, has 


several costly experiments. 
ment along this line, but funds are lack 
The 


actual acreage of olives in irrigation has 


ing at present to carry it out. 


recently decreased until there are now 
101.301 hectares under the ditch 
4 per cent of the olive lands. 


only 
In acoun 
try as dry as Spain (Iigures 7 and &) 
this amount is relatively of little impor 
The largest irrigated areas are 
(24,469 hectares ) 


where the tree could not be grown in the 


tance. 
found in Granada 
southern part without it, in Jaen (21, 
(12,858), and other 
provinces along the [ebro valley and the 
lLevantian Outside of 49 hee 
tares in Seville and those of Jaen, there 


300), Sarage SSa 
coast. 


is practically no irrigation in the Anda 


lusian Lowland, the area of olive con 


centration. In some cases not recorded 
as irrigated land, small plots are watered 
by hand or horse power from wells dug 
in the fields. 

A host of insects, diseases, fungi, and 
lichens plague the olive, and practically 
all Spanish orchards are infested with 
one or another. The fungi and diseases 
are more easily controlled than the in 
sects, which usually have several genera 
tions a season, and are thus hard to com 
bat. The losses caused ly the olive fly 


alone, the worst of the many pests, repre 
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sents about 5 per cent of the value of the 
average oil yield. Spraying the trees 
against insects and injurious diseases 
has hardly reached beyond the experi 
mental stage and is not yet a great factor 
In Seville 
a mixture of honey, arsenic, and water ts 


in combating these plagues. 


sometimes hung in an earthen pot from 
the branches of the tree, the idea being 
to attract the fly and destroy it before it 
attacks the fruit. 

In 1932 the government issued several 
decrees regulating the period between 
harvesting and expressing the oil, the 
object being to reduce the possibilities Ot 
plagues and to increase the quality of 
the oil. In addition it now sends out 
circulars giving the best method of treat 
ment. Though funds were not avail 
able for everyone, last year the govern 
ment loaned money to growers to fight 
the plague of insects which was preva 
lent. 

Harvest time is a happy time for the 
olive growers; there are parties and 
feasting and dancing to the merry gui 
tar. In Andalusia the picking 1s begun 
(October ; 


and in November in the rest of the coun 


toward the middle or end of 
try. It may last until January or Ireb 
ruary, but it is usually over by the end 
of November or the beginning of De 
cember. The time of picking varies ac 
cording to the individual grower and the 
“color time” he thinks appropriate. | In 
general practice all varieties are has 
vested at the same time with little atten 
tion paid to whether they are completely 
The little 
earlier in the south as the totally ripe 


ripe or not. harvest 1s a 
fruit tends to produce a poor-flavored, 
fatty oil which becomes rancid quickly 


There are three general methods of 


picking. (1) <f vareo or poling. “The 
fruit is beaten off the tree with poles and 
then picked up from the ground. ‘This 


is done especially in the regions where 


the harvest is abundant. It not only 


~~ 


THe Ontvi 


bursts the fruit and causes it to ferment 
and but the 
branches bruises them so that many will 
not produce — th ‘This 
method is \ndalusia 


(2) 


spoil, striking tender 


next vear. 
common in 
The fruit 
is picked by hand and dropped on cloths 


A ordeno or by picking 


which have been spread on the ground 
(Figure 9.) ‘This method 1s quite com 
Valencia, 
and parts of Andalusia, and is the usual 


mon in Catalonia, Aragon, 
one of careful orchardists in gathering 
for the olive presses. (3) «fl mano, by 
This is the method of picking 
The 


olives are picked by hand and put ina 


hand 
for the faney pickling market. 
pail or basket hung from the neck o1 
belt of the picker. 

The orchards in the pickling districts 
and especially those belonging to large 
preserving factories or foreign export 
methods of 
Whatever method ts used, 


ers have the most careful 
harvesting 
all the olives are gathered, even those 


which have fallen to the ground from 


ripeness or disease. They are then 
sorted and inspected for size, ete., the 
dirt and leaves removed, the best. re 


served for pickling and the remainder 
sent to the presses. 


PICKLED OLIVES AND Onive On 


The olives most desirable for preser 
vation must be fairly large, with a thick 
pulp and a small, smooth stone which 
does not adhere to the “meat,” and a 
skin coarse cnough to resist the action 
the 
gordal and manzanilla, have the greatest 


of the pickling lve. “Two varieties, 
reputation as pickling olives, although 
many others are used. 

The olive ts not LOK ul to cat until large 
quantities of tannic acid are removed 
fromit. ‘Two processes are commonly 
to do this 134 the freshly 


picked fruit 1s placed in water which ts 


used one 
changed every day until the water drawn 


off is no longer bitter--about 15 days 
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‘The olives are then put in a salt pickle 
brine and allowed to stand for about 4 
This 
mostly for ripe olives which contain too 
much oil to be treated by lye. In the 
quick pickling process the fruit is placed 


months. slow used 


pre ICESS 1S 


In a solution of caustic soda and soaked 
until the lve has penetrated one-half the 
thickness of the pericarp (usually 6 to 
Yhours). “Phen the olives are placed in 
fresh water, which is changed until all 
After 
wards they are put in a salt brine and 


traces of the Ive are removed. 


three 
months, when they have taken on a fine 


allowed to ferment for two or 
yellowish green and are ready for mar 
ket 

lor a large part of the faney export 
trade and some for domestic consump 
tion, there is still another step in pre 
table that is 
‘This operation, as well as that of pre 


paring olives, stuffing. 
serving, 1s done in large factories espe 
cially equipped for this purpose They 
are usually stuffed with pimento. Ca 
pers, anchovies, minced ham, and tunny 
fish are also used, but to a lesser degree 
all the time Those to be exported are 
placed in large containers, although some 
extra faney brands are put up in small 
jars, in salt brine or in pure olive oil. 
()f the average 17 million odd quintals 
of olives raised annually in the last ten 
vears, only about 2 per cent has been de 


\lthough 


presery CS Or 


voted to direct consumption 
each grower generally 
pickles a small amount for his own or 
local consumption and various regions 
have local factories, the largest center of 
concentration is in the province of Se 
ville. Tlere the pickling industry has 


become famous with 


its gordal and 
manganilla 

The total pickled olive export aver 
aged 231,000 quintals annually for the 
the United States, Ar 
the 
order of iMportance, took over three 


last five years; 


gentina, Brazil, and (‘anaries, in 
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fourths of this. However. « xportation 
has fallen off by ne arly a third in the last 


four years. This has caused pickling 
olive acreage to come to a standstill 
An increase in foreign markets would 


readily bring an increase in acreage 
The possibilities are immense as many 


sections not now producing pickling 


olives could Very well do SO). 
There are about 10,000 mills (2.400 
large, the rest small) engaged in XPress 


Almost 


whose primary source of income is from 


ing olive oil every growe1 


Olives has his own mill for making the 


first (virgin) and often the second press 





FIGURE 7 Practically all the olive regions are 
in sections of less than 20 inches of rainfall, a bi; 
factor to be considered by vrowers Based on 


Semple: Geography of the Mediterranean Region 


ing oil. Many of these 
well equipped with scientific machinery 
Il Aceite de Oliva (August, 1932) r 


ports that 97 per mills are 


factories are 


cent of the 
power driven 

In spite of the large number of mills, 
they are not sufficient to handle a bumper 
crop, especially in Jaén, the province of 
Intensest production, nor are they all up 
It is said that 
production about 90 
per cent of the crop is 


to modern Spc fications 
In years of large 
poorly handled 


there, with the result that the 


Major it\ 
classed 
hould 


not able to 


of the oil from thi province | 
as corriente (ordinary) when it 


be first cla ‘The mills are 


( 
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handle the crop fast enough and the fruit 
begins to spoil before it is pressed. 

lhe ste ps In the oil extraction process 
The fruit is 
washed, ground, the mass placed in 


are as follows whole 


pressing bags and then submitted. to 
The oil ob 


tained from this pressing and that which 


about one ton of pressure 


runs trom the grinder is called “virgin” 
and requires no further processing to be 
edible. When the oil 
(about 4+ hours), the baskets are re 
moved and the paste thoroughly stirred 
The 
oil from this pressing is called feeding 
or yellow oil 


ceases to flow 


Greater pressure is now applied 


It is inferior to virgin 
oil in taste and quality, having a greater 
foreign matter content, a slight taste, 


and color 


more The paste now re 
maiming is thrown in boiling water, the 
pits removed, and the mass again 


ssed 


treme pressure it is usually done only by 


pre \s this pressing requires ex 
the larger mills; the smaller ones bring 
in their mash. ‘This oil is rarely edible 
The remaining mare still contains some 
This 
Is dissolved out with carbon bisulphide, 
producing 


oil Sto 16 per cent of the total. 


what is known as 


Oritjyo 
(mare) ol which should be used only 
for industrial purposes. ‘The remaining 
pomace is used for fuel or fertilizer 

The oil after being expressed is not 


vet ready for marketing. There is a 
considerable quantity of vegetable mat 
This 1 


allowing the oil to) settle in 


ter which has to be removed. 
done 1 
“racking” tanks or by centrifugal sepa 


This 


eve.r, appli 


rators smple operation, how 
only to virgin oil (about 
two-fifths of the total) and to those oil 
of the second pres 
(i.c. with les per 
The oils from the third 


and the orwyo oil must be recti 


ing which are edibl 


as they stand than 5 
cent acidity ) 
pressing 
fied or regenerated before they are fit to 
cat In this process the acid is neutral 


ized and the color and odor remove d 


THe OLIVE 

There is a general, erroneous opinion 
concerning refined or reetified olive oils 
which is due partly to ignorance on the 
part Of importers and consumers and 
partly to unethical business tactics of 
companies which specialize in rectifying 
oils. “Prue, natural olive oil is only that 
which is obtained by pressing or other 
mechanical means from the whole olive 
and which has been clarified by means of 
racking or filtering without any addition 


of substances or which 


acids night 
This ol 
isa golden straw color, somewhat dense, 
even at times inclined to be cloudy, with 
the fine original taste of the olive The 
consumer and importer with an unedu 
cated 


change its original character 


“olive” palate and eve IS CONSE 
quently misled: to his tongue, the fruity 
taste, and to his cye, the cloudiness, are 
both due to impurities, and, in place of 
fine oi he buys a flat-tasting but pet 
feetly clear and “pure” oil This recti 
fied oil, which is wrongly (and often 
purposely ) labeled “refined” easily mis 
leads the buver into the error of expect 
ing the adjective “refined” to mean 
super-excellent and select, whereas, in 
reality, the clear oil has been chemically 
treated, regenerated, and the true fruit 
Navor and color driven off, 

Rectified ols disguised under the title 
of “refined” have been one of Spain's 
big 


stumbling blocks in 


international 
The Spanish palate, long 
accustomed to the be 
fruity taste, 
urally 


marketing 
st oil, demanded a 
and Spanish exporters nat 
the 


They were mistaken, and not 
having cnough 


believed world would 


Want 
the same 


refineries (at) present 


there are SO. which ts. sufficient) at 
home, they were foreed to dispose of thre 
poor oils to French and Italian concerns 
which rectified the oil, put iton the world 
market under their own label tab 


lished a taste in the consumer for “pure” 


5, anid ¢ 


and tasteless oils with which the really 
pure Spanish oi had difficulty im com 
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peting. It followed that Spanish oils 
had to be sold at lower prices until re 
fineries could be built or the public re 
educated to appreciate high quality ol. 
In 1920, when neither of these ends was 
accomplished, Spanish exporters had to 
be satished with 67 pesetas per hectoliter 
of oil, while the French received 153.33 
and the Italians 105 pesetas. 

\Ithough formerly Spain. regularly 
produced inferior oils it can now market 
as fine a quality as any country.  Tlow 
ever, there is still much room for im 


Much of 


now classified as “common” might just 


provement the oil which ts 


as well be “fine.” 
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FIGURE & The summer months are the criti 


cal months for the olive, for unless there has been 


enough winter rain the tree cannot carry over 


these almost rainless months Based = on 


Semple 


The northern olive regions produce 
the finest oils The straw-colored oils 
the 


most famous even though the region has 


from ‘Tortosa (Varragona) are 
heen infested with worms for years and 
much of the fruit falls to the ground 
Lerida oils have a strong yellow color 
and are the best in Spain for mixing 
with refined oil Those from the [ebro 


valley are very sweet but not as fine as 
\ll of these, how 


can be marketed without mixing 


the ‘Vortosan o1ls 
ver. 


Ihre 


best taste and smell in the world, but at 


ols ol | Owe! 


\ragon have the 


present, the competition of the refineries 
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and the increased habit of mixing differ- 
ent grades of oil have caused the oil from 
this region to fall into second place. 
Consequently, with the incentive gone, 
the extraction is done less and less care- 
fully. 

ltrom the boundary of Catalonia to 
Murcia all the oil is fit 
sumption. 


for direct con- 
The oils of Central Spain 
are mostly corrientes. Rapid and care- 


Most 


of the Andalusian oils are also corrientes 


less harvests cause low grades. 


although nearly all of that from the 
lowland 
Malag: 

industrial 


could be fine. Those from 
turbios, 
Seville 
produce the finest in the region, but 


Huelva, if 


are below medium or 


oils. Cordova and 


methods were improved, 
might rival Tortosa with its flavors. 
xcept for Malaga and Granada, where 
it is mostly a matter of excess heat, the 
low grade of oils in Andalusia is due to 


all-around poor methods. 


THe OLIveE IN SPANISH FARM 


Ke CONOMY 
There is no ready means of discover- 
ing the extent of crop diversification. 
Olives are grown by general farmers for 
their own consumption just as apples 
and cherries are found on many Middle 
West farms. 


that in sections of intensive olive produc 


It may be generally said 


tion the orchardist’s only agricultural 
that 


Some forage crops, as oats and barley, 


revenue is from his olive trees. 
may be planted between the trees, and, in 
some instances, great estates will have 
areas devoted to several cash crops. In 
many cases the orchardist raises nothing 
but his trees, even buying forage for 
what animals are required. In rela 
tively young orchards, and to some ex 
tent in older ones, other cash crops are 
sometimes grown. 


of the total 


But only 15 per cent 
2,062,000 hectares under 


olives grow associated crops. Besides 


the forage crops, grape vines, almonds, 
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carob trees, horse beans, chickpeas, len 
tils, and other vegetables are grown ac 
cording to the climate. The general 
that 
crops of any kind are a detriment to an 
orchard. ‘The 


southwestern 


opini mm, he ywever, 1S associated 
and 
the 


country are the regions where associated 


northeast, central, 


extreme sections of 
crops are most abundant. 

In regions exclusively dedicated to 
olive culture the industry becomes typ1 
cally capitalistic. Many of the orchards 


landed 


estates in themselves, owned by wealthy 


are parts of great estates, or 


individuals or companies. — It is impos 
sible to estimate definitely an average 
size as they range from 30 to 1,000 or 
more hectares. In the pickling area 
around Seville the average is about 200 
heetares. The larger growers gener 
ally have their own curing plants, mills 
for extracting the oil, and a few their 
The 


either sell their crops outright to some 


own. refineries. smaller growers 
null or have the olives cured or pressed 
ona sharing basis. In some cases faney 
exporters buy the olives on the trees and 
then do their own picking and other 
preparations for marketing. 

Outside of the machinery connected 
with the mills the orchardists have little 
other equipment; some farming tools, 
plows, ete., and a few animals, mules, 


Most of 


is esti 


oxen, and occasionally horses. 
the work is done by hand. It 
mated that one hectare will require 40 
days of work a year. 

\bout half of the rural population of 
\ndalusia is dependent upon the olive 
industry for a livelihood. Mr. Richard 
lord, Seville, re 
ports that he would consider a half mil 


\merican Consul at 


lion as a conservative estimate of thi 
number employed in the industry in Se 
Malaga, -Hluelva, 


\ medium-sized orchard, 1n nor 


ville, Cordova, and 
Jaen. 
mal times, emplovs 20 to 40 workers, 


which number is increased to 50 or 60 
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during the harvest. The regular em- 
ployees are paid at a fixed rate per month 
or year. In some sections the orchards 
are job-lotted to families or contractors 
The ordi 


nary laborers are paid from 6 to 10 


or are run ona sharing basis. 
pesetas a day. \t harvest time they are 
often paid on a piece work basis, so much 
per quintal of olives picked or even so 
much per hectare. In this case whole 
families join together and the women 
and even the very small children lump 
their efforts. 


\ harvesting group like 


FIGURE 9. 
which the olives are thrown after being picked. 
del Aceite, Madrid 


The 


laborers are almost always recruited 


this is called a banco, or “bank.” 
from the surrounding community, al- 
though specialists in pruning or 1n treat 
ing diseases may come a considerable 
distance. 

There is no general category in which 
to place olive growers; they range from 
former nobility to the poorest peasant. 
Though they are probably as well off as 
any one else in Spain in a comparable 
position, at present they are all hampered 
by the depression. As for the workers, 
their lot is not so good. “Their standard 


of living is far below American stand 
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Harvesting a ordeno in Tarragona. 
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ards and even below that of peasants in 
northern European countries. A large 
proportion of them subsist, especially in 
the summer, on hardly anything but 
bread, garlic, and olive oil. — It is only to 
the healthful qualities of the olive oil 
that they owe their existence ; however, 
even on this meager diet they are usually 
merry, robust, and frequently long lived. 

Rehable figures for the cost of pro- 
Latorre (/:/ 
Cultive del Olive: pp. 376-77 ) estimates 


duction are not available. 


the cost for one hectare which contained 





Notice the cloth in the right foreground onto 


Courtesy Ministerio de Industria y Comercio, Oficina 


990 trees from 70 to 80 years old to be 
$95.25 pesetas for a year, while the im- 
come was 492.75, leaving a net of 97.50 
pesetas, or about $14.00 at the present 
exchange. On the whole, the cost of 
production in Spain is relatively lower 


than in other countries. 


REGIONS OF PRODUCTION 


The region of greatest olive concen- 


tration includes the Andalusian Low- 
a considerable amount of the 
the the 
north, and the Sierra Nevada, to the 


The southwest coastal plain 1s 


land and 


slopes of Sierra Morena, to 


south. 
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excluded because of the swamps (Las 
Marismas). In general, the climate of 
this whole region is exceedingly favor- 


The 


temperature never drops low enough to 


able for the growth of the olive. 


kill it out nor goes, ordinarily, high 
enough to dry it up. Although there is 
considerable irrigation in Jaén, olives 
can be grown in the entire region on dry 
farms. 

The eastern division is more suitable 
climatically than the western. Tem- 
peratures are not so extreme, the rainfall 
is higher (23 inches at Jaen), and the 
winds blow from the east. As one pro 


westward \ndalusia 


gresses 


through 
the temperatures rise—Seville averages 
and 
the rainfall goes down (Seville 22 and 
Badajoz 18 The southwest 
end of the Lowland is the least favorable 
for the olive. 


about 3 degrees higher than Jaen 
inches ). 


The land is rougher and 
the soils poorer. 

The provinces of Jaen and Cordova 
are the most productive. In 1928-29 
they produced 59,347,500 and 24,494,- 
400 respectively. 
Twenty per cent of the land of Jaén is 
in olives, and this crop usually averages 


kilograms of oil 


over half of the total agricultural income 
for the province. The dominant fea- 
ture of the landscape is the olive tree; it 
excludes nearly all other trees in most 
of the Andalusian Lowland. 

The southern littoral is, in general, 
unfavorable climatically for the olive. 
The hot winds blowing from the Sahara 
raise the temperature so high that the 
oils obtained are fatty, coarse, and usu- 
ally not edible. The narrow Granadine 
coast land gives little room for the olive ; 
the low rainfall in Malaga, only one inch 
in summer, and in Almeria, only 8 in 
the entire year, make irrigation neces 
sary. 

The entire southeastern coastland is 
subject to periodic droughts which make 


production erratic. Murcia and Ali 
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cante each have about 5,000 hectares of 
olives in irrigation; Valencia and Cas 
tellon have only some 700 hectares be 
tween them, the irrigated land being 
used for more remunerative crops, or 
anges, etc. In some years the rainfall 
drops to 5 or 6 inches, much too low for 
the olive. It tends to increase toward 
the north, and the olive production with 
it. In Murcia the acreage has been de 
creasing, while there has been a tendency 
to increase in the other provinces. — Be 
cause of the natural difficulties the trees 
are generally better cared for in this 
region than in the Andalusian Lowland 

\Imost all of the northeast maritime 
zone is well adapted to the olive. The 
temperatures are rarely low enough to 
do severe damage but still average high 
enough to produce the world-famous 
Tortosan oils in Tarragona. Com 
pared to the Levantian coast the rainfall 
is fairly high. In summer it 1s enough 
the northern 
inland sections the olive fades out with 


altitude and cold. 


to prevent drought. In 


Ilere the tree is only 
successfully grown in deep valleys which 
1926 a bad 


winter killed out many trees in Lerida 


get the southern sun. In 


and the general tendency now ts to re 
treat from unfavorable situations. In 


some parts of northern Barcelona the 
olives have been replaced by vineyards 
The provinces of Varragona and Lerida 
comprise the second most important 
olive region in Spain (ligure 6). 

\ considerable number of hectares are 
in olives on the middle slopes of the 
\bove these, both to the 
north and south, severe cold entirely 


1888 


ebro basin. 
prevents its growth. In great 
stretches of olives were eliminated in 
Saragossa by the frosts. Because of 
general unfavorable weather the olive 1s 
unimportant in this region. 

The South-Central Plateau is broken 
up by several mountain chains which so 


diversify the climate that it 1s impossible 
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to give a clear generalization for a very 
In many places the olive 
The 


rainfall is generally higher than on the 


large region. 


runs the risk of being frosted out. 


south and east coasts but what this might 
add to production is cut down by the 
poor soils. The famous almendrilla is 
abundant. ‘The olive is most important 
in Poledo and Ciudad Real, fading out 
as the altitude rises to the north, east, and 
west. In Caceres vineyards destroyed 
by the philoxera are being replaced by 
olives. In most of the remaining terri- 
tory there is a tendency to decrease the 
acreage and to replant old trees with 
vines. 

If a line were drawn from the south 
west tip of Salamanca to the southeast 
point of Soria and from there directly 
north it would pretty well include all the 
provinces in which the olive is absolutely 
absent or very unimportant (Figures 5 
and 6). “The marine west-coast type of 
rainfall in the northwest provinces rules 
it out there, and the severe frost does the 
Where it 
exists it is found in river valleys which 
are well protected from the cold. In 


same in the other provinces. 


most cases it is grown for local consump 
tion. 

The olive is quite extensively culti 
vated in the 


where both temperature and rainfall are 


mountains of Majorca 


quite favorable. It is hardly grown at 


all on Menorca because of the severe 


winds. Tlowever, acreage 1s decreasing 
on the islands; the olive 1s poorly tended 
and badly harvested, and other trees 
which produce more certainly, such as 
almond, carob, and fig, are continually 
replacing it. 


SPANISH OLIVE OIL ON 
Wortp MARKET 


The olive is grown in all the coun 
tries bounding the Mediterranean Sea 


(igure 5), Portugal, New Zealand, 
Australia, the United States, South 





FIGURE 10. 
the pressing mill. 
lonian orchard. 
tria y Comercio, Oficina del Aceite, Madrid. 


Olive bags ready to be carried to 
In the background a Cata- 
Courtesy Ministerio de Indus- 


\merica, Madagascar, China, Burma, 
Malacca, Abyssinia, India, Afghanistan, 
‘Transcaucasia, and the south coast of 
the Arabian Peninsula. However, all 
the Mediter- 


ranean basin produce only one per cent 


the countries outside of 
of the world crop. Europe produces 90 
per cent and the remaining 9 per cent 
is scattered among the other Mediter- 
ranean countries. Spain outranks all 
countries in acreage, production, and ex- 
portation (Figure 1). 

\lthough every country that produces 
and exports oil or olives may be classed 
as a Spanish competitor, the countries 
which have been Spain's most serious 
rivals are Italy, and France, and of late, 
Greece, Tunis, and Turkey. 

Two-thirds of the world consumption 
of olive oil 1s concentrated in the pro- 
Outside of these, the 
consumption is generally very small per 
or example, in the United 
States, the greatest olive oil importer, 


ducing countries. 
capita. 


the average consumption per person is 
only a trifle over .09 kilograms a year, 
while it is about 5 in Italy, 12 in Greece, 
and 15 in Spain. 

The average Spanish production of oil 
is 3,400,000 quintals annually (Tigures 
l and 4). Of this about 2,600,000 is 
consumed domestically, mostly in the 
olive provinces, leaving about 800,000 
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\s the 


Increase 


quintals for the export trade. 
home consumption does not 
proportionately with the increase in pro 
duction, this figure 1s considerably larger 
The do 


mestic consumption of table olives is 


in years of a bumper crop. 


much less proportionately than the oil 
consumption, averaging less than 2 per 
cent of the crop. 

Since 1884, when exportation first ex 
ceeded importation, the increase has been 
gradual but erratic. lor many years 
Spain, because of carelessness, lack of 
drive and business technique, failed to 
secure markets which could have been 
hers. Also, Spanish oils have been, and 
certain brands still are, too acid, gross, 


dark-colored, and strong tasting for 


those uninitiated to “straight” oil. 

The hardest thing for Spanish export 
ers to overcome has been old established 
trade traditions. I*rance and Italy were 
firmly established in the export trade 
long before Spain became important, 
backed by the tradi 
tional stories about their prowess in the 


and their brands. 


culinary art, became famous throughout 
The head start of the other 
countries in the refining business (first 


the world 
Italian refinery 1912) was also a handi 
cap. In reality, there has been no vital 
reason why Spain could not have been 
the world’s greatest exporter for the last 
30 years. 


(sreece is the only olive exporter to 
compete to any extent with Spain, but 
her market 1s mostly limited to a type to 


which Spain has not made an effort to 


cater. On the other hand, a considera 
ble advance in a reave in orchard pro 
ducing oil has had a direct effeet on 


Greek oil exports, especially to Italy 
1930 to 1932 
Italy quadrupled 


rom Greek exports to 


This tremendous in 


Crease. coupled with the decrease in 
Italian market practically squeezed 
Spain out of Italy. In 1931 Italy tool 


33 million kilograms of Spanish oil; in 
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1932, mostly under pressure of Greel 
exports to this country, this fell to 6 


million, and in 1933 to 150 thousand 
If this condition continues, the entire 
Spanish export system will need to be 
reorganized, new trade agreements 
made, ete. 


When Italy 


millions of kilograms of oil yearly from 


Was importing tens of 


Spain she was Spain's greatest customer 
1933 


she became strictly another competitor, 


and her biggest competitor. — In 


and a most threatening one, because she 
was competing with Spain, not with 
Spain's own oil, but with oil from 
Greece, Turkey, and Tunis. 

Italian exports have for a good many 
years been, in reality, foreign oil being 
1927 to 1930 only 


9.59 per cent of Italy's oil exported was 


reexported. — trom 


native oil. During this period Spain 
was already losing out in the Italian mar 
ket, and her total export has dropped 
steadily since 1928. \ good deal of the 
decrease is due to the depression, but 
Spain has fallen off much more, propor 
Whereas in 1928 


Spain exported 120 and Italy 44 million 


tionately, than Italy. 


kilograms of oil, in 1931 Spain exported 
93 million, while Italy had dropped only 
300,000 of — her By 1933 


Spain’s export had decreased to 43 mil 


exports 
lion kilos. This drop is due to her in 
ability to find new markets for oil she 
no longer sells to Italy; the drop in her 
other export markets 1s not as low, pro 
Italy's 


factors in het 


portionately, as Italy has sey 


eral favor in holding a 
encroaching 
ller 
technique 1s more effeetive; in 
was due to this that in 1920 she 
ceded Spain as the greatest exporter to 


‘The 


often in favor of the country importing 


forcign market or even 
busines 


fact, it 


upon Spanish markets 
super 


Brazil balance of trade 1s more 


from Italy than from Spain, and of late 
vears Italy has been able to drive harder 


bargains in trade agreements 











THe OLIve 


Instead of favorable trade agreements 
Spain has had to try to overcome in 
In addi 


tion, many of the South American states 


creasingly high tariff walls. 
are slow in paying their exchange bills, 
a matter which demoralizes the export 
Qn the other 
hand, Italy sends her largest amounts to 


ers with limited capital. 


the stable countries of kurope and North 
\merica. Also, Italy can handle its oil 
cheaper than Spain, and can, 1f neces 
1932, to hold its 


trade with Argentina, it sold olive oil in 


sary, undersell In 
Buenos Aires at a lower price than the 
cheapest quoted on the market in Genoa 

In eood Vears Spanish exports of oil 
a value of 300,000,000 pesetas, 


with only 


reach 
Oranges exceeding this in 
Until Italy 
11) has been the greatest importer, the 
United 


value. recently (lt igure 


States second, and Argentina 
and Cuba third and fourth respectively 
The lower-grade oils went to Italy to be 
“refined” and the better grades to the 
various countries shown by Figure 11. 
Seville and Barcelona are the two largest 


exporting ports; 


practically all 


ereen 


hiagtre 11 
of the last several vear 


absorbed b 


Principal countries importin 
\t present Ital 


the fish canning industry. 
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Spanish olive oil 


imports a tar smatier 


SPAIN 153 
olives leave Spain by way of Seville. 
Malaga, Alicante, and Valencia ship 


small amounts of oil. 


THe PROSPECTS OF THE OLIV! 


INDUSTRY IN SPAIN 


Both internally and externally the 
Spanish olive industry 1s today at a criti 
cal peri “Ml. ‘The growers and exporters 
are very conscious of this fact but not, 
as yet, enough so that they will whole 
heartedly act as a body to overcome it. 
The olive growers are primarily indi 
vidualists when it comes to their farm 
the 


against cooperative marketing or con 


activities ‘They are, on whole, 


certed group action in organizing meth 
ods, establishing standards of quality, 
etc. ‘Phe National Association of Olive 
Growers of Spain, with coordinate 
groups, has done considerable along this 
line, but there are not enough members 
(8,747 in 1933) as yet to create sufficient 
political weight to carry through the re 
quired legislation for reorganizing the 
industry. “Phe exporters, although they 


have an organization like that of the 


t/ 


: CONSUMPTION IN \_ 
METRIC QUINTALS OF OLIVE OIL 
e /00+3500 ® 55000 


@ 50000 


This figure is based on the average 
tmount 


@3500-/5000 





Che Norwegian import is 
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growers, are just as individualistic 


Consequently, many small concerns 


struggle over difficulties which a large 
organization could easily resolve. 

‘The future success of the industry on 
the world market seems to depend 
largely on the accomplishment of the fol 
lowing points: the establishment of 
favorable trade agreements; the organi 
zation of the growers, setting definite 
rules about quality of oils, mixing, proc 
; the organization of the ex 
their their 


faciliti S, 


essing, ctc 


porters, lumping efforts, 


advertising and establishing 


uniform brands of superior qualities, 


(SEOGRAPHY 


and the prohibition of the importation 
of other oils which can more cheaply be 
replaced by native olive oil. This will 
make an outlet for oruyo oil and revive 
the refining industry. 

There is no general indication that 
any of these ends will be accomplished 
very soon, if at all llowever, there 1s 
considerable agitation upon the part of 
the more intelligent growers and export 
ers. It will be up to them to draw the 
rest in line, or Spain may decline into 
another Greece, supplying oil to some 
country which takes the cream of the ex 


portation market. 





HOP INDUSTRY OF THE PACIFIC COAST STATES 


Otus W. Freeman 


OPS represent a very spe 
clalized agricultural industry. 
The bulk of the erop is pro 
the 


producers. 


duced by never numerous, large 


scale During the picking 
season even small-scale growers require 
workers, so that while the 


Very Wlany 


number of growers 1s limited, the hop 
industry has much importance as an em 
ployer of seasonal labor. 

The price of hops is peculiarly subject 
to extreme Partly this 
overextension of the 


industry during times of high price 


fluctuations. 
results from an 
\lso markets are variable, depending on 
demand abroad and consumption by 
nited States he 


suitable for growing hops on 


brewers within the | 
acreage 
the Pacific Coast could produce vastly 
more of the product than the market 
can consume. Such conditions require 
skillful management on the part of hop 
growers and only the most efferent ean 


survive the competition 


NATURAL REOUIREMENTS FOR Llop 


While hop plants will grow in most 
parts of the United States, 


mercial production centers im 


their com 
limited 
areasof Oregon, Washington, and north 
ern California New York produces a 
mall quantity to lead the eastern state 
but the industry so declined by 1929 that 
only five farms reported hops as a crop 


York 


have a more sharply localized distribu 


in New that year lew crops 


tion than hops (bigure 1) 


Hops require 


deep, easily worked, 


fertile, well-drained soil lleavy sun 
hace oll 


hea 
the root 


would hinder cultivation, and 


y clav sub soi would intertere 


with 
that widely 
food 


hould have mild winters to 


ystem ol hop plant 


penctrate many teet in search ot 


lhe climate 


prevent winter killing of hops, and suf 
ficient rain in summer without too much 
dampness and fog that favor develop 
ment of injurious mold and insect para 
sites. In sections lacking summer rain, 
like California and eastern Washington, 
irrigation supplies needed water to the 
hops. 


llop CULTURI 


Llop Vilnies Can be raised 
but 


from seeds, 


cuttings from strong, productive 


plants are usually employed. experi 
cnee shows that seedlings vary too much 
in quality and time of maturity besides 
not yielding hops the first year and only 
a small production the second year. 

lhe best cuttings come from young 
plcunt lhese are more resistant to 
disease and produce larget yields than 
from old) plants he cuttings come 


from seetions of runners sent out by a 


leach 
ection planted should have two buds 


hop plant just below the surface. 
called “eyes The cuttings are secured 
during pruning operations in the spring. 
lnprovement in yields and uniformity 
in quality can be secured by selection of 
cuttings only from superior plants which 
may be marked at harvest season for that 
purpose, 

In the Willamette Valley of Oregon 
and the Yakima Valley of Washington, 
the planting of hop cuttings takes place 
\pril 


earhies 


in March or ‘This operation can 
Llills of 
Are placed in rOWS, usually 


When so 


arrange ad, OSO hills cover one acre. In 


he done in (California 


the cutting 


S ice apart in each direction 


California hops are set in rows at a dis 
tance of O's to 7 feet each way, and 
OOO 1 OOO plants are needed per acre 


Phare 


et with buds pointing upright in each 


and sometimes four cuttings are 





“UNITED STATES 
‘HOP PRODUCTION 
\ 1929 


EACH DOT REPRESENTS 
500,000 POUNDS OF HOPS 
EACH CROSS REPRESENTS 
LESS THAN $00,000 POUNDS 
OF HOPS 

° 300 





FIGURE 1.—At present the chief hop producing 
regions are on the Pacific Coast. The New York 
section, which once was so important, is likely to 
resume its hop production if demand and growing 
conditions permit. The Willamette Valley of 
Oregon produces by far the larger part of the 
crop. 


hill, covered with about 3 inches of soil. 
Root cuttings are sometimes started for 
a year in nurseries. Such plants are 
called “crown roots” and command bet- 
ter prices than new cuttings. 

Labor in the hop yard begins early in 
the spring. First cross plowing of the 
field pulls the dirt away from the hills 
which are left as small 
squares of earth. 


undisturbed 
The roots are uncov- 
ered with hand hoes, and the extra roots 
and runners along with about one inch 
of the top of the root are pruned off with 
a knife, after which the rootstock of the 
hill 
Some growers use sharp spades to cut 
each hill down on a slant, leaving them 
4 inches square on top and about 12 
inches on the bottom. 


is covered with 3 inches of. soil. 


Proper pruning 
produces fewer but stronger vines with 
longer arms and more cones. 


During the summer frequent cultiva- 
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tion of the ground keeps down the weeds, 
limits evaporation, and improves. the 
tilth of the soil. When grown in the 
Yakima Valley or California, the grow 
ing vines are irrigated when necessary. 
Late cultivation requires care to prevent 
damage to the shallow feeding roots of 
the vines that develop when the hops go 
into the burr. Injury to the feeding 
roots may prevent young buds setting 
well and may cause a short crop of early 
maturity. 

Hop vines must have poles or strung 
wires provided on which the plants may 
spread. Poles are used by some grow 
ers, but trellises are preferred by the 
majority of men. Growers claim the 
following advantages for the trellis: 
(1) The hops remain healthier, (2) 
spraying against the aphis and other 
pests is easier, (3) the hops mature 
earlier, (4) the cones have better color, 
(5) the cones are easier to pick and can 
be picked cleaner, (6) vines do not re- 
quire cutting which would weaken the 
stock by loss of material that otherwise 
returns from the vine to the root. 

In the high trellis system posts are set 
every fourth or fifth hill and extend 12 
or 15 feet above the ground. The bot- 
tom of the posts may be creosoted to 
make them last \Wires 
stretched over the t ps ( rf the posts across 


longer. are 


the yard each way at right angles. 
\bove the hills not covered by the main 
cross Wires, extra wires are strung from 
the supported by the 
Anchors keep the system of wire taut. 
A high trellis costs about $100 per acre. 
Twine to support the vines runs from 
The 


strings cost about $8 per acre annually. 


wires posts. 


stakes set at each hill to the wires. 


In windy locations lower trellises 
about 8 feet high are used, but the crop 
labor cost is more than on the high trellis, 
since a hop vine will not follow a hori- 
zontal support and must be trained by 
hand along the more numerous strings 
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or wires required on the low trellis. 
The drooping arms of the hops trained 
on low trellises may interfere with cul- 
tivation. 

Men begin training the vines when 
they have grown to about 2 feet in 
length. Usually four to six of the best 
runners are left and the rest removed. 
Generally two runners are trained on 
each string that carry the vines to the 
overhead wires. Some also 
train the hop vines overhead on cross 


strings. 


growers 


This exposes the hops better 
to the rays of the sun and retards vine 
growth which produces more hops. 

The yield of dry hops in the Yakima 
Valley averages 1,800 to 2,000 pounds 
per acre, but exceptional fields yield up 
to 4,000 pounds of dried hops per acre. 
‘This is generally the highest vield of any 
the United States. From 
1924-1930, Washington averaged 1,944 
pounds of hops per acre, California 


section in 


es eee fa 


FiGuURE 2.—Hops growing in a hop yard in the 


Yakima Valley. These hop vines are grown by 
the high trellis system. The soil must be fertile 
and well drained. Level land is also essential in 
the Yakima Valley where irrigation is necessary. 
(Courtesy of W. H. McCullough, Yakima, 
Washington. 
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1,667 pounds per acre, and Oregon 1,084 
pounds per acre. Of course in Oregon, 
hops are not irrigated and, while yields 
are lower, costs also are lower than the 
irrigated fields. 

The fruit of the hop vine is technically 
called a cone or strobile. Some call it 
the bud or blossom, but mostly people 
speak of the cones as “hops.” Ripe 
hops have a crisp feeling and give out a 
rustling sound when crushed. Mature 
hops are elastic and, if lightly com- 
pressed, will return to the original shape 
when released. Generally hops are yel- 
lowish green when ripe. 

Llops should be picked clean since the 
presence of leaves and other trash re- 
duces the market price. Unripe hops 
should not be gathered as they have a 
high water content and are difficult to 
dry and do not keep well in storage. 
The resin and lupulin content is smaller 
than in the ripe hop and aroma is not 
well developed. 


LABOR 


Each hop grower needs a large num- 
ber of employees during the hop-picking 
season. A grower and his family can 
manage to handle most of the work in the 
hop yard during the season except when 
the cones have ripened. In the Yakima 
Valley of Washington the labor comes 
from several sources of which the most 
important are: local residents, Indians 
from the Yakima Reservation and tran- 
sients. Some of the local laborers are 
Americans, others are Orientals, espe- 
cially Filipinos. The Indians come as 
family groups and have the reputation 
of being fast, reliable workers. Gen- 
erally when Indians are employed, no 
one else is given work at that yard. In 
1934 over 3,000 Indians picked hops in 
the Valley during the three weeks’ pick- 
ing season. The transients belong to 
the group called ‘fruit tramps,” familiar 
to Westerners. A decrepit car or truck 
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carries a family and their camping 
equipment from one temporary job to 
another. The children early learn to 
dodge the truant officer and grow up 
with a minimum of education and home 
life. Such transient labor proves of use 
to fruit and hop growers, but constitutes 
a social problem of real concern. 

During the picking season the hop 
pickers camp with their families in tents 
on a portion of the yard of the owners. 
The nondescript appearance of such a 


camp resembles that of a group of 
refugees. The cars, tents, bedding, 
clothing, cooking devices, dogs, and 


people seem worn out and ready to be 
discarded. Indians never give an em- 
ployer difficulty, but labor troubles with 
transients and [ilipinos are common in 
some seasons. 

The hop cones are picked into portable 
sacks that are weighed and collected by 
the owner. Pickers receive piece rates 


for picking, 2 cents per pound being a 


usual price. In 1935 low prices of hops 
caused growers to pay only $1.25 to 
$1.50 Skilled 


pickers have been known to pick 300 


per hundred pounds. 
pounds of hops in one day, but the av- 
erage is about half that. Good workers 
earn $3.00 or $4.00 per day. The hop 
industry puts nearly $4,000,000 per year 
into. the pe ckets of the West Coast 
workers. 


CURING 
The curing of hops affects their 
quality more than anything else and 
therefore requires experience and excep 
tional care. ‘The curing process is car 
ried on in kilns with the object of so 
reducing the moisture content of hops 
that they can be stored without deteriora 
tion. 
Various types of kilns have been con 
structed to cure hops. The most com 
mon type is a square wooden box struc 


ture from 30—40 feet long on a side and 
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nearly as high, with a steep pyramidal 
roof ending in a 6- or &-foot square 
ventilator about 10 feet high above the 
peak of the roof. <A drying floor, built 
20 feet above the ground, holds the hops 
which are dried by the heat from a stove 
Natural draft is de 
pended upon to dry the hops, and on hot 
summer days this is not very efficient. 
\ new type of air-blast kiln has a fan 
that 


through the structure. 


or furnace below. 


heated air 
Some late instal- 
lations have an automatic oil 
that which 

forced over the steam pipes by a fan. 
Most wood-fired 
furnaces usually placed so that firing 
can be conducted 


forces a current of 
furnace 


generates steam heats air 


kilns, however, use 
from outside. Ire 
quently two kilns are built together and 
sometimes as many as four have been 
placed side by side. 

The floor of the kiln is covered with 
wire netting or burlap that admits the 
heated air while making a firm support 
for the hops. A platform for loading 
and unloading the hops extends outside 
along one face of the kiln. 

I*resh hops from the field contain 65 


75% of moisture which must be reduced 


14% 


The hops are lo sely scat 


in the kiln to 10 


safe storage. 


of moisture for 


tered evenly over the floor to a depth 
of 18—24 inches, sometimes 30 inches in 
air-blast kilns. If packed too tight or 
too deep, the lower hops may be scorched 
by overheating while others may not be 
dried enough. 
10 or 12 hours, but the usual time is 
18-20 hours. The 


for drying lie between 100 


Hlops may be cured in 
best temperatures 

to 140° F. 
Usually drying the hops slower at the 
that will do the 
work produces the best quality. Vari- 


lowest temperatures 


ous factors control the period of drying 
necessary, such as: 


(2) 


(1) degree of heat, 
volume of air passing through the 
hops, (3) moisture content of the hops, 
and (4) humidity of the air. 


Hop INDUSTRY OF THE 


Well cured hops must have a fine 
physical appearance. Buyers demand 
a yellowish green color. In_ practice 
growers bleach the hops with sulphur 
burned on top of the furnace at the rate 
of 1—4 pounds of sulphur to 100 pounds 
of undried hops. Besides improving the 
color of the hops, sulphuring destroys 
microorganisms, improves the keeping 
qualities of the hops and some believe 
accelerates the drying process. 


Dried hops should be so cured as to 


5 Site 4 
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FiGure 3.—-Picking hops in the Yakima Valley. 
the type of canvas basket used by the workers. 
Indians. 


contain certain principles that determine 
the value of the product, such as: tannin 
found mostly in the bracts of the cone, 
the soft resins, the volatile oil, and cer 

tain bitter compounds that occur chiefly 
inthe lupulin. When properly cured, the 
stems and cones of hops should be shriy 

eled but still soft and pliable. If over 

dried, hops break badly into chaff and 
giveoffa burntodor. When underdried, 
hops may ferment and develop a sour, 
musty odor that renders them useless. 
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\fter curing, the hops should be 
quickly cooled for which some growers 
provide a special cooling floor where the 
hops go through a “sweating”’ process, 
during which some moisture is absorbed 
from the air which takes a week or ten 
days. When, through lack of storage 
space, hops are baled too soon they 
may develop an unpleasant sour flavor. 
Llops may be stored in bulk for some 
weeks if the warehouse 1s tightly closed 
to exclude atmospheric moisture. To 


a 





The picking is done mostly in September. _ Notice 
These hop pickers are all full-blooded Yakima 


Courtesy of W. H. McCullough, Yakima, Washington. 


bale hops they must have absorbed some 
moisture so that they resist breaking 
when compressed. Baling is accom- 
plished by either hand or power presses. 
kach bale is enclosed with jute bagging. 
\ bale of hops weighs about 200 pounds. 
\ carload contains about 125 bales. In 
carload lots of 25,000 pounds the rail- 
road rate is $1.77 per ewt. to the Eastern 
Coast, and the boat rate from a Pacific 
port to an Atlantic port is $1.10 per ewt. 
plus insurance and wharf dues. 
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The quality of beer depends in part 
upon certain constituents of hops. Hops 
especially need soluble resins for brew- 
ing. Pacifie-grown hops have proved 
very high in content of the soluble resins. 
These have been named alpha resins and 
beta resins. Some tannin and lupulin 


is also required. 


PRESENT CONDITION OF THE Ilop 
INDUSTRY 
The year 1935 found the hop industry 
over-expanded. Legalizing beer caused 
This in turn stim 
ulated the planting of much new acreage 


high prices for hops. 


and enlargement of existing hop yards. 
But in two years it developed that brew- 





FIGURE 4. 
Notice the loading platform and the pile of wood 
for fuel in heating the kiln, 


Type of kiln used for curing hops. 


ers had overestimated the consumption 
of beer in the United States, and some 
brewers refused to accept delivery of 
hops contracted for. In the 
Valley, production of 
doubled from 1932 to 1934, a large firm 


Yakima 
where hops 
of middlemen faced bankruptcy because 
it had agreed to pay growers a good price 
for hops in the fall of 1934 and then 
could not secure payment under its con- 
tracts with brewers. Efforts to get hop 
growers to accept code regulations and 
reduce acreage have not yet succeeded. 
It appears that the least profitable yards 
must be abandoned and production de- 
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creased before hop prices will again rise 
following the World War, millions of 
p uunds of hops were ex] irted to Kurope 
and prices averaged 25 to 66 cents per 
pound 1919 to 1921. When 


lkuropean producers again supplied their 


from 


brewers with hops at a cheaper price, 


exports rather steadily declined. With 
less of the crop going abroad, lower 
prices for hops resulted. The crop 


brought 12 cents per pound in 1929 and 
1930. The repeal of the 18th Amend 
ment again boomed prices. Now the 
industry has to struggle once more with 
over-production and resulting low prices 


Hlops InN THE YAKIMA VALLEY, 
\V ASHINGTON 
The Yakima Valley in south central 
Washington comprises one of the most 
the 
While irrigation is re 


productive agricultural areas of 
United States. 
quired because of deficient rainfall, an 
abundance of water is available from the 
Yakima River and other streams that 
have sources in the Cascade Mountains. 
The term “Yakima Valley” includes both 
the Yakima and its tributary valleys that 
are usually separated from each other by 
barren hills or ridges covered with sage 
brush. Four miles south of the city of 
Yakima, two east-west running ridges 
divide the “Yakima Valley” into two 
The 


pass between the ridges, occupied by the 


nearly equal divisions. narrow 
Yakima River, railroads, and highways, 
is called “Union Gap.” Crops differ 
the the 
Yakima Valley with hops, a highly spe 


somewhat in two halves of 
cialized crop, being grown only in cer 
tain parts of the upper valley especially 
around Toppenish and Moxee City. 
The Moxee Valley forms the best 
type region intensively devoted to hops 
This valley lies about 1,000 feet above 
the sea and is bounded on the north by 
Yakima Ridge and on the south by Selah 
Ridge that rises 800—1,200 feet above 


( Pmocpanptiry 
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the valley. Eastward Moxee Valley 
disappears as the ridges approach each 
other, westward the valley merges with 
the floor of the 
Valley. 


The soil is a few feet to over 60 feet 


main upper Yakima 


In most 
places the depth to the bed rock, basalt, 
is considerable. 


deep with gravel underneath. 


The soil is rarely re- 
sidual, mostly it has been formed from 
lake deposits. A lake during part of 
the Tertiary period and one near the 
close of the glacial ey ch appear to have 
covered much of the valley. Some vol 


canic ash is mixed with the silts and 
The U. S. 


of Soils states that 75.7 


sands of the valley. Bureau 
% of the Yakima 
Valley area is covered with the Yakima 
sandy loam. ‘This soil is deep, light, 
friable, high in fertility, easy to till, and 
generally well drained; it prevents ac 
cumulation of alkali which is destructive 
to hops. Llops are raised almost ex- 
clusively on the non-gravel phase of the 
Yakima sandy loam. 

Most farmers that grow hops around 
Moxee have 15 to 20 acres in the ere P 
Only 
part of the farm is usually planted to 


hops. 


with a few large-scale producers. 


The land is served mostly by 1r- 
rigation ditches; a few growers in the 
east end of Moxee Valley have artesian 
wells or pump water. 

A majority of the hop growers in 
Moxee Valley have French-Canadian or 
Dutch ancestry, other nationalities are 
rather scattered. Special experience 
and skill are needed to grow hops, and 
tend to 


are little inclined to sell 


successful) owners remain. on 
their farms and 
them. The hop is a perennial plant and 
some yards are still producing hops from 
plantings made thirty years ago. 

Both male and female hop plants oc 
When the plants are 
mixed, the pollination produces seed 
One male hop will fertilize 100 


200 female plants. 


cur in nature 


CONES 


If the male plants 
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are excluded, seedless cones result. 
Since new fields are planted from cut- 
tings in the Yakima Valley there is no 
advantage in raising seed cones, and the 
usual practice is to produce the seedless 
form of hops since the seeds contain 
tannin and brewers assess a penalty for 
hops containing over a certain quantity 
of tannin. 

Out of 4,878,000 pounds of hops 
raised in 1929 in Washington, Yakima 
County 4,045,000 pounds. 
The balance came from Pierce County 


pre «luced 


with 639,000 pounds, and Lewis County 
with 195,000 pounds of hops. Condi 
tions in Pierce and in Lewis counties in 
western Washington, between the Cas- 
cade Mountains and the Coast Range, 


are similar to the Willamette Valley. 
llops IN OREGON 


The state of Oregon leads the Union 


in production of hops. Yearly produc 


tion now averages around 90,000 to 





Battery of four kilns used for cur 


FIGURE 5 
ing hops. 


110,000 bales in 50,000 to 
55,000 bales for California and 40,000 
to 50,000 bales in Washington. A bale 
contains about 15 cubic feet of closely 
200 


( Jregon, 


pressed hops and weighs about 
pounds. 

Practically all of the hops in Oregon 
grow in the Willamette Valley. Three- 
fourths of the erop is concentrated in 
two counties : Marion and Polk. Salem 
is the leading center for marketing and 


distributing the the 


crop. ¢ utside 
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FIGURE 6 
Moxee, 


baling, and storing hops. 


Modern plant built of concrete 


Washington. This is used for curing 


Willamette Valley, only a small acreage 
near Grant’s Pass in Rogue River Valley 
of southern Oregon raises hops, and the 


2% oO} 


crop there amounts to less than 
the state total. 


clalization characterizes hop production 


\ high degree of spe 


in Oregon. 
Oregon Ag 
5 


rl 
35 farms raised hops, which 


In 1930, according to the 
cultural Experiment Sta 
tion, only 


ye 
ha fl 


amounts to barely of the farms in 
those counties that raise hops commer 
cially. lurthermore, a few large pro 


ducers account for much of the crop, 
since 34 farms (6.4% of the total) had 
over 80 acres, each in hops that repre 
the state 
Thus one-sixteenth of the hop yards had 
the Q)n the other 


hand, 380 farms had under 30 acres in 


sented 33.50% of 


acreage 


a third of acreage 


hops. These small hop yards represent 
71% of the farms but only 32.2% of 


the acreage. ['arms with 30 to 80 acres 
in hops represent d 22.6% of the farms 
and 34.3% of the acreage. Since some 


handle 


“farm,” the number of growers is under 


535, the number of farms growing hops 


hop growers more than one 


Owing to ravages of pests or to prices 
below cost of production, it would seem 
for 


crops to lessen the risk 


other 
Some 


desirable growers to have 
involved 
growers have walnuts and fruits or raise 
hay and grain for dairy cows and other 
livestock, but in general the chief source 
of cash income to a man growing hops 


comes from that crop. In many cases 


(s;KOGRAPHY 


hops form the only money crop raised 
In planting hops, 
On the 


fertile alluvial soil 


bottom lands is” preferred 
\bout two-thirds of acreage 1s planted 


on youthful alluvial or bottom land soil, 


chictly classified as the Chehalis and 
Newberg series by the U.S. Bureau of 
Soils. Most of the remainder of. the 


hop vards have a location on the floor of 
the main Willamette Valley and repre 
sent older valley fill soils included in the 
Willamette and Amity soil types by the 
Soil Bureau. 

In 1929, out of 15,863 acres in hops 
harvested in Oregon, 10,209 (64.4% ) 
5,091 


1% ) on the main valley floor and 


grew on bottom. lands, acres 


(32 
563 acres (3.5%) on residual soils or 


hill 


soils of the bottom lands are more fertile 


lands. Since the recently formed 
than the others, hops yield best there 
Sulerud 
of the Agricultural Experiment Station 
at Corvallis, vields of Late Cluster, the 


In 1930, according to George L. 


best producing variety of hops grown in 
Oregon, totaled per acre, 1,188 pounds 
on bottom Jands, 975 pounds on old 
valley fill soils, and 829 pounds on hill 
lands. 

at dif 
ferent hop yards, the cost of growing 


Since conditions vary widely 
hops varies according], In 19304 sur 
Vey by Sulerud showed costs between 
1] cents and 17 cents per pound for hops 
The 
actual cash outlay ran between & cent 
When hops sell 


under 10 cents per pound, as happened in 


including labor, taxes, interest, ete 
to 15 cents per pound 


the summer of 1935, growers obviously 
lose money. Of course when hops bring 
20 cents or more per pound, even high 
cost producers make money. Low 
prices cause hop vards to be abandoned 
and part of the crop to remain unpicked 
High prices cause remarked operation of 
abandoned hop yards and planting of 


new yards. The hop-growing industry 


must be regarded as quite speculative 
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erower must be 


> 


and, to make money, a 


a good manager and be well financed 
Yet the industry has generally proved 
profitable in Oregon, since the number 
of growers of hops more than doubled 


from 1919 to 1929. 


llors 


IN 


(CALIFORNIA 


llop production in California declined 
a third from 1919 to 1929. The state 
dropped trom first place in 1919 to see 
ond place in 1929 in both acreage and 
total production of hops.  Sinee hop 
acreage more than doubled in Oregon 
and Washington during the same deeade, 
the returns from hops must have been 
unsatisfactory to California producers 
Yield per acre is smaller in California 
than in the Yakima Valley of Washing 
ton and costs are generally higher than 
in cither Oregon or \Washington 

Only 93 California farms reported 
hops in 1929 for the census ; 4,144 acres 


were in hops. ‘This gives an average of 


14'4 acres of hops per farm, which ex 

101 VY STATES, C1 

/ 

\ . 160 
\ 

Fotal | 741 


*"ACIFIC COAST STATES 163 


ceeds the average for Oregon of 33.8 


acres per farm and tor Washington of 


17.6 acres \ few large producers ac 
count for much of the California output 
ol hops. Sonoma County leads in hop 
production with 3,000,000 pounds or 
38% of the state total. 


that produced over a million pounds of 


Of Other counties 
hops were Sacramento and Mendocino 
Yolo and Yuba counties each produced 
around SOO O00 p tinds of hops. 


The two leading sections growing 


hops in California are (1) the Sacra 
mento Valley and (2) Coast Range 
valleys north of San Francisco Bay. 
(‘onditions in the lower Sacramento 


favorable since the soil con 


Valles 


sists of fertile alluvium, there is good 


AT 


drainage, and water is available for ir 
Both 
soils are used for hops in fertile valley 


rigation alluvial and residual 


lands on the leeward side of the Coast 
Range between Santa Rosa and Ukiah 
Hlopland in the Russian River Valley 


has some large hop yards. 
{ Me 19 ND 1919 
Raist Production 
i] lyy 000 Pound 
solo 19°90 {919 1920 1019 
”) ( 7 5,629 18.446 1788 
144 1,144 ¥ 118 906 12,610 
6 »814 1,129 1.878 1.616 
16 l 1,024 8 24 
O8 0 18.954 $1 sé 19 761 








OREGON LOW-LANDS SUITABLE FOR FLAX 


Charles Sumner 
OIL surveys by the U. S. Depart- 
ment of Agriculture, in coopera- 
tion with the Oregon <Agricul- 
tural College Experiment Station, show 
that over 500,000 acres in eight counties 
of the Willamette Valley are suitable for 
the raising of flax. 

The area holding the land best suited 
for flax growing is compactly situated 
in the heart of the valley. There are 
additional flax productive acres outside 
this section. The milling units are be- 
ing advantageously situated in the im- 
mediate area of the flax land, eliminating 
long hauls of the raw product and there- 
by reducing manufacturing costs. 

The following table shows the total 
area and the climatic conditions of the 
eight counties in the flax growing section 
of the Willamette Valley: 


TABLE 
Count lore 

Benton 414,720 
Clackamas 623,360 
Lane (Eugene Area only 830,720 
Linn 977,920 
Marion 542,080 
Polk 476,160 
Washington 487,840 
Yamhill 445,440 
4,798,240 


Taken from county 


The area shown in the above table 
is not all tillable land suited to farming, 
with the exception of the figure for the 
Kugene Area (Lane County). How- 
ever, most of the state’s best land suita- 
ble for flax growing is within these 
counties. 

The best soils for flax are those that 
retain their moisture rather late into the 
successful 


growing season. The most 


are those that are medium to slightly 


surveys ot the 


Hoffman, Jr. 


The recent alluvial 
soils have been found to be most satis 


heavy in texture. 


factory for this crop. Of these, the 
Chehalis (Composition: Potassium 
24.08% ; Calcium 48.5% ; Magnesium 
20.11% ; Phosphorus 2.79% ; Sulphur 


o1% ; Nitrogen 4.01% ) is the best and 
the Willamette (Composition: Potas 
16.2% ; Calcium 30.43% ; Mag 
17.99% ; Phosphorus 3.14% 

Sulphur .0023% ; Nitrogen 1.94% ) the 


second best types. 


sium 
nesium 


The Chehalis series, including ap 
proximately 200,000 acres present in the 
eight Willamette Valley counties, is the 
most extensive type of soil and is repre 
the recent stream-bottom 
series of the Willamette Valley. 
recent soils are nearly neutral in reaction 


sentative of 


These 


and are well supplied with calcium and 


I 
1 erage 
Vean Annual Length of 
Temperature Rainfall Growing 
Fahr Season 
51.5 42.30” 175 
51.6 14.03" 190 
$2:-2 38.23” 197 
52.3 42.79" 205 
52.7 69.80” 212 
51 39.89" 173 
51.1 48.74’ 145 
51.8 45.78” 174 
{ S. Dept \gricultur 


potassium. The sulphur content is low. 

This type of soil is derived from re 
cent basaltic alluvial deposits so the pro 
file or topography has undergone only 
slight It 


change. usually occurs as 


smooth or slightly undulating land. 
Some of this bottom land needs protec 
tion against erosion by dikes, or the 


planting of small trees bordering the 
stream-beds. This will not only pre 


vent loss of land during high water but 


OREGON Low-LANDs SUITABLE FOR FLAX 


will add further deposits of silt, building 
up the land. 

The texture of the Chehalis soil varies 
from fine sandy loam to silty clay loam 
and is very productive for the basic 
crops. The yield on certain areas has 
been found to increase as much as 100% 
by proper irrigation. 

Several methods of irrigation are 
used, including flooding and ditch work 
on level land, and spray systems on the 
slightly undulating land. 
Water can be obtained at comparatively 


mr ling Or 


low cost from surface wells or nearby 


streams. Irrigation will be desirable 


for at least a few acres on every farm. 


The rainfall in most of the counties is 
the 


sufficient for major part of the 


Vear. 
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FIGURE 1 
the major portion of land suited for flax raising is located 


Cascade Range, 


~ 61,188,480 ACRES 
NS - 4978.240 ACRES 





DING MAJOR PORTION OF FLAX 


on the west by the Coast Range, ; 
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The soils of the Willamette series are 
rated as second-best in comparison to 
Chehalis soil, but give a good yield of 
flax. The eight counties mentioned in 
Table I have Willa- 
mette soil. Multnomah County, not in- 
cluded in the table, has 26,112 acres, 
raising the total of Willamette type soil 
to 351,168 acres. 


325.( 56 acres of 


Soils of this series occupy the gently 
rolling lands of the valley, allowing ade- 
quate natural drainage. ‘These soils are 
quite adequately supplied with potassium 
and phosphorus, with a strong variation 
in the calcium contained. 

The texture of the soils ranges from 
loam to silty clay loam. Crop rotation 
vreatly increases productiveness of these 


soils, while experiments with fertiliza 
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LAND 


The area shown above represents the general outline of the Willamette Valley in which 


Che valley is bounded on the east by the 


The 


ind by rolling foothills on the north and south 


most suitable flax lands are situated in the approximate center of this area, following in general the 
course of the Willamette River which rises in the Cascades southeast of Eugene and joins the Columbia 


River a few miles below Portland 
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tion have shown only moderate in 
creases. 

Supplemental irrigation greatly in 
creases the productiveness. This is 


more important with the late season or 
intensively cultivated Crops. Likewise, 


crop rotation reduces the irrigation 


costs. 

The counties shown in Table I have 
198,712 acres of Chehalis and 325,056 
acres of the Willamette type, or a total 
of 523,768 acres suitable for flax grow 
26,112 acres of Willamette type 
soil present in Multnomah County (not 
shown in ‘Table 1) 
549,880 acres. ‘To plant this area in 
) 


ing. 
raises this total to 
flax would increase by 260% the acreage 
devoted to flax production by the nation 
in 1932. 

The following 


lv shows the distri 
bution of first 


table 


and second-rate soils in 


the nine counties of the Wallamette 
Valley : 
TABLE 1 
lor lor f 
Cour ( l | meltle 
Bent 31.936 14.976 
Clackan % 704 48,448 
Lane (E 18,19 5.456 
Linn 390 55 34.048 
Marior 9 7270) 16.6] 
Multnom ! ( 611 
Polk 4,128 8x 
Wa ngt 22 R4 65.79 
n ] 6 r 
198,71 351,168 
Ks ] 19 ! UY. 3. 2 f 
» OR, OOO 
liber flax thrives in a cool moist cli 
mate characteristic of the Wallamette 
Valley excessive heat or drought dur 
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ing the growing season is not conducive 
toa large vield of fiber flax. 

In this valley, moisture in spring and 
early summer is adequate but rarely ex 
C¢ SsIVe 


1 


The growing seasons 


range 
from 145 to 212 days free from frost 


able | ) 


day temperatures are equable, with ex 


(See Nights are cool whik 


tremes infrequent. A sea breeze in the 
late afternoon mitigates any tendency 


toward excessive heat during the sum 


mer months. During harvest time 
late July and August—there are no 
rains. Conditions are favorable for thi 


raising of good flax fiber. 
De Viviere, 
head of the firm of De Viviere & Co., 


Coutrai, Belgium, who have manufac 


\ccording to James FE 


tured linen successfully for three genera 
tions, the flax grown in Oregon is equal 
to any grown outside the United States 
It is well scutched and handled and has a 
trong fiber with good average spinning 
quality. In his opinion the flax should 
spina warp yarn if handled under proper 
Port 
January 18, 1935.) 


conditions. (Oregon Journal, 
land, Oregon 

extensive plans are now under way 
for the raising and milling of flax fiber 


in Clackamas County near Canby, Ore 


von. Units are being built for the 
manufacture of household linens and 


dress material, for the manufacture of 
handkerchiefs and finer accessories, and 
a new phase including the manufacture 
of linen fire hose, garden hose, and fabric 


for aircraft. 





THE WEST CUMBERLAND COALFIELD 
7. Il. Bainbridge 


EL lk. coalfield extends for 14 miles 
along the west coast of Cumbet 
land. ‘The out 
crops are between Maryport and Bar 
rowmouth, the latter being on the coast 
half mules 
Whitehaven, and about 


coal measure 


One and a 


southwest of 
the same dis 
tance from the North lead of St. Bees. 
On the average, the coal measures are 
about five or six miles in width, but at 
the northern end of the coalfield there is 
a curious narrow northeastern prolonga 
tion about two miles wide and a dozen 
miles in length (igure 1). This is 
due to two lines of faults both of which 
have a downthrow to the northwest. 
The surface area is 90 square miles 
But in addition there is a proved area of 
12 square miles where the coal measures 
extend westward beneath the sea, and 
another 6 miles 


square where coal 1s 


worked beneath Permian strata.  llenece 
the total proved area Of the field is 108 
square miles. 


CFEOLOGICAL CHARACTERISTICS 


The general structure of the area fol 
lows the tilting consequent upon the up 
lft of the Cumbrian Dome, so that the 
succession of rocks coastwards is Oldes 
Palaeozoic Skiddaw Slates), 


carboniferous, and new 


(such as 
red rocks, and 
the dip is on the whole west and north 
west towards the Solway Firth (ligures 
Zand 3). But extensive faulting has 
taken place and this has fundamentally 
influenced the coalfield. We have al 
ready seen the curious extension north 
eastwards due to two large faults which 
have brought the coal measure 
read the north and car 
boniferous limestone to the south. “The 
southern limit of the coalfield is also due 


5 against 
sandstone to 


toa great fault of pre-Permian age which 
passes under the outhers of that forma 
tion without displacing them, and 1s 
therefore not visible on the surface. 
Besides delimiting the coalfield to the 
north and south, faulting has accounted 
for a number of small structural basins, 
and these have affected the preservation 
of coal areas, and in some places brought 
the main seams comparatively near to 
the Maryport, Workington, 
and Whitehaven owe their existence and 


surface. 


Wnportance to this ecological feature, 
because they are in close proximity to 
the most important coal-bearing basins. 
l‘igure 2 is a section across the coalfield, 
commencing about a mile north of Mary 
port and proceeding in a southeasterly 
direction. It indicates quite clearly 
what has been called the Dearham Basin 
and shows how the coal seams have been 
made accessible. 

The Pica in the 
southern part of the coalfield, and east 


of Whitehaven, is seen on igure 3. It 


well-marked Basin 


is probable that coal was first worked in 
these basins because the coal seams actu 
ally out-cropped at the surface and the 
coal 


was, therefore, easily obtainable. 


Other basins exist but they are not 
always so well defined, as being of pre 
Permian or Triassic age they have been 
disturbed by later faulting. 

Between the basins there are some 
times areas which are relatively poor im 
coal, as, for instance, the district south, 
and especially southeast from Working 
ton It is clear that this is accounted 
for by the Distington Dome which con 
SIStS essentially of carboniferous lime 
stone (igure 3). 

\long the I limby to 
\Whitehaven the coal measures dip sea 


coast from 
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wards. Ilowever, in the north they 
very soon change and the seams dip up 


As 


cover of fifty fathoms has to be left, 


towards the sea bed. a minimum 
much coal remains untouched and unde 
The dip 
at 
Whitehaven, undersea working 1s pos 
sible, and indeed common, the Welling 
ton, William, and Haig pits being actu 


sea workings are not common. 


gradually increases southward and 


ally on the seacoast In this area coal 
has been mined three and a half miles 
from the shore, and at the present time 
is obtained under the sea two and a halt 

While the coal 
there 


which is determined essen 


miles from the shaft. 
may extend further, is an eco 
nonuec limit 
tially by the cost of haulage from the 
working face to the shaft. 

Thus the coalfield comprises the © 
posed area, and the undersea area, while 
in addition there are smaller extension 
north and south concealed under a cover 
of red rocks leurther extensions of the 
concealed coalfield are possible toward 


the north, under the Solway Plain, but 





" 
> +— 





t ¢ umber! il d coalfie ld 


So 
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they are at present merely a subject for 
geological speculation, and as the depth 
would be 


vreat, probably 3,000 teet or 
more, the working of such an area ts 
highly improbable 
INFLUENCE OF GEOLOGICAL STRU¢ 
rURE ON THE DEVELOPMENT’ 
OF MINING 
The fact that the coal measures are 
disposed ina number of structural basin 
has already been mentioned. Con 
quently the chief colliery groups are 


around Whitehaven, Workington, and 
Maryport, and these three ports owe 
much of their importance to the geolog1 
cal nature of the coalfield 
Variations in the thickness of seams 1 
acommon feature and isa great handicap 
in coal-mining, especially when even th 
chief seam shows large variations. “The 
“Main Band” is 5 feet thick at the north 
ern end of the field, and at Whitehaven 
itis 1] or 12 feet, but in most district 


between these two points Ce.g. im thie 
Maryport area) it is found in two sep 
arate scams with varying distances | 

tween them, of from 1& inches to 30 


feet, while in the eastern part of the field 


itis ‘thrown out’ altogether his fea 
ture, occurring in the chict seam, 1s also 
typical of the others, and tends to mats 


mining more difficult than if (ie seam 
vere uniform throughout their course 


Perhaps one of the worst features ot 


the area is the Very CXECHSIVE faulting 
which has taken place There are two 
main sets of faults, the domunant set 
appears to be in a NW. to WOS.M 

direction, and the others are N be. to 


NE 


lracture 


They range in size from mime 
with dislocation 
to faults having throw 
Phe most disa 


Ola loot on 


of 7350 {cet 


‘) 


trous feature of the fault 


mv is the fact that over an area of about 

thirty ((uare miles, ie. about one-third 

of the coalfield, the main band 1s absent 
Sandstone roof OVC! ome of thre 


Tue West Cumpi 
seams have conduced to “nips” or “wash 

outs” which vary from a tew yards to 
hundreds of yards. Partings are com 


mon, and “riders” or narrow sandstone 
dykes occasionally cross the coal meas 
ures, and in some places the disturbances 
have been so great that the beds actually 
roll about. In fact, it is quite common 
to find on the coalfield, walls built of 
coal measure sandstones, the mdividual 
blocks of which show. strikingly con 
torted laminae 
1818 Mr. J. C 


in search of the main band, but the search 


It is reported that im 
( urwen spent 150.000 


was In vain, for the seam had been 
entirely “nipped out” in the region ex 
plored. 


DEARHAM 


BASIN 


RLAND COALFIELD 169 


mechanical aids are introduced. “Thus 


in 1930 only 15% of the Cumberland 
coal output was cut by machinery while 
the average for Great Britain was 31%. 

‘The coastal nature of the coal meas 
ures has been highly advantageous in so 
far as the export trade is concerned, but 
it has had the disadvantage that some 
munes have had to be abandoned because 
ot such are the 
\nnie pit at Workington, and the Water 


vate Colliery near Maryport. 


water “breaking in” 


Because of the volatile nature of the 
the 
actual coal face, and in some of the col 


coal much gas accumulates 


near 


licries where coal cutting machinery ts 


used compressed air has to be sent along 


ALICE 
PiT 


BROUGHTON 
CRAGGS 
TROUGH 





FIGURE 2 
Geological Survey 1) Carboniferous Limestone 
1) St. Bee red) Sandstone 


The variation in the thickness of the 


scams and their highly tractured nature 
have much to do with the fact that the 


Wie a “ligh 


cost” The faults, and “nips” con 


‘st Cumberland coalfield is 
Arca 
siderably interfere with the working of 
the seams, and cause a loss of output pet 
person cmploved, owing to the faet that 
a considerable number of men have to be 


constantly 


at work crossing faults and 


‘These 


o cause haulage difficulties 


“nip faults alter the grad 


and Hot mict 


with in other coalfields 

\Iso, the use of machinery ts obviously 
made much more difficult, tor example 
the roofs of the majority of the seams 
do not lend themselve 


Ol 


to that regularity 


treatment which is necessary when 


\ geological section of the northern part of the West Cumberland coalfield 


\fter the 


») Coal Whitehaven Sandstone; 


Measures; 5 


the face of the coal to clear away the gas 
Several explosions have taken place 
hetween I817 and 1824 
the William Vit, 


Whitehaven, an explosion which resulted 


lor imstanee, 


there occurred at 
in the loss of 33 lives including a num 
ber of women. Much more recently, in 
1931, 27 men were killed and 14 injured, 
by an explosion in the [larg Pit, at Wells, 
Whitehaven. 

There is one important 
the coalfield, 


Owing to the arrangement of the strata, 


neal 
advantage 


possessed however. 


ly 
and especially due to the coal basins, the 
scams are not at a relatively great depth 
Indeed, as already remarked, coal out 
crops on the surface probably provided 
the earliest sources of coal. 


he deep 
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est shaft in Cumberland is 1,320 feet, 
while the maximum depth of any of the 
workings is 1,575 feet, which is only 
37 feet greater than the maximum work 
ings in Cumberland iron ore mines. 
That Cumberland are 
relatively shallow is made quite evident 


the collieries of 


when it is mentioned that the main shaft 
at the Parsonage Pit of the Wigan Coal 
Corporation is 998 yards deep (1,008 to 
the sump). At the Pendleton Colliery 
the Rams seam has been worked at about 
3,600 feet from the surface, and at Har 
worth and Thorne in South Yorkshire 
the shafts are respectively 966 and 963 
yards in depth, or more than twice the 
depth of the deepest shaft in West Cum 
berland. 


HARRINGTON 


FIGURE 3. 
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compared with such coals as those of 
Durham. Be 
cause of the relatively high ash content 


Northumberland and 


coal washing is important in Cumber- 


land, in tact this area 1s easily first in 
the whole country for 65% of the coal 
is thus treated. Cumberland coal is 
high in volatile matter (30-33% with- 


out moisture ) and gives an average yield 
of about 10 to 11 thousand cubic feet of 
gas per ton. It 1s very suitable for by 
products of which the yields are high. 
[lence at the works of the United Coke 
and Chemicals Company perched on the 
sea-cliff at Lowea, near Whitehaven, is 
one of the most modern continuous tar 
distillation plants in the country. 
Coke is now obtainable from the Cum 





\ geological section across the central part of the West Cumberland coalfield (After 

the Geological Survey). (1) Carboniferous Limestone: (2) Coal Measures; |3) Whitehaven Sandstone. 
Nott The undulating nature of the coalfield is shown by Figures 2 and 3, while the latter also 
indicates the sandstone-capped ridge (known in this part as Tute Hill) which forms the maximum 


elevation of the coalfield, 811 feet. 


NATURE OF THE COAL 


The coals belong to the ordinary bitu 
minous class suitable for household pur 
poses, gas and coke making, and steam 
No an 


thracite or true steam coals are present. 


raising (e.g. for locomotives ). 


Cannel coal occurs in a few thin seams, 
and at one time the Dovenby Cannel (a 
band 9 to 15 inches thick) had a good 
reputation and brought twice the price of 
ordinary coal. With the advent of gas 
mantles the demand for cannel gradu 
ally declined. 

The carbon percentage is quite nor 
mal, but the ash content is high when 


berland coal after screening and wash 
ing have taken place, but it is not as good 
as Durham coke. 

The nature of the coal can best be 
summarized by saying that Cumberland 


coal is a good general purpose fuel. 


Tue BEGINNINGS OF THE COAL TRADI 


Working for coal probably com 
menced at quite an early date owing to 
the coal outcropping at the surface in 
the field. 
however, only date from the 16th cen 


Mention is made that about 1567 


various parts of Records, 
tury. 
the copper smelting works at Keswick 


were supplied with coal from Bolton 
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Colliery, in the northern part of the coal- 
field. 

It was during the 17th century that 
the coal trade made very rapid progress, 
and among the first shipments of coal 
are some from Workington to Ireland in 
the year 1604. The Workington dis- 
trict did not make much progress, owing, 
it is said, to mutual jealousy between the 
numerous freeholders who worked the 
pits, and the excessive rents demanded by 
the lord of the manor. Progress was 
made, nevertheless, at Whitehaven and, 
about 1620, Sir Christopher Lowther 
commenced to work coal for sale and 
export, and in order to further the lat- 
ter, he converted the little creek into a 
1 Sir 
John Lowther, his son, exhibited such 
skill that by 1680 Whitehaven had a 
large share in the Dublin coal trade, and 


harbor by building a small pier. 


the workings were unique because coal 
was the and at a 
greater depth than in any other British 
coalfield. 


worked under sea, 


By this same year (1680) the Fletcher 
family of Moresby, lords of the manor 
of Distington, had achieved some suc- 
cess with a colliery, and shipments from 
Parton came into competition with 
Whitehaven Dublin. Shortly 
after this, about 1700, the Curwen fam- 


coal in 


ily were exploiting the coal seams with 
enough efficiency to make Workington 
into a coal port of some importance. It 
was not until 1750 and later that coal 
was mined at all extensively in both Har- 
rington and Maryport. 


IXPANSION OF THE COAL TRADE 


The distribution of collieries in Cum- 
berland at the beginning of the 19th cen- 
tury apparently differed but little from 
the present day. The inland collieries, 
however, were being worked on a small 
and primitive scale, generally supplying 
only the local demand. Pits near the 
sea, and especially those in the vicinity 
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of Whitehaven, had made great strides. 
Their geographical position had been an 
inestimable advantage, land transport of 
the coal was unnecessary, and a ready 
market awaited the coal—Ireland, rela- 
tively poor in coal—being conveniently 
situated for short voyages by 100-ton 
sailing ships. 

The greatest expansion of the coal 
trade was related to two facts. First, 
the building of railways made possible 
the development of the inland part of the 
coalfield and brought these collieries into 
competition with those on the coast. 
This is shown by the fact that while 
about 1815 the entire produce of the coal 
mines of Cumberland was approximately 
450,000 tons, it had risen to 887,000 
tons by the year 1854, when the Mary- 
port and Railway had been 
opened, and also the Whitehaven June- 
tion, and the Workington and Cocker- 
mouth lines. 


Carlisle 


Secondly, the growth of 
the iron industry in West Cumberland 
is reflected in the expansion of the coal 
trade. Although the Cumberland coal 
at that time did not provide a Zor xl coke, 
and much fuel had to be brought from 
Durham, yet by 1869, 453,150 tons of 
local the iron 
On the average, during the 
vears 1869 to 1871, 33.7% of the coal 
produced in Cumberland was required 
for the iron the district. 
Ilence it is not surprising to find that 
the output of 1854 (887,000 tons of 
coal) had increased to 1,410,808 tons by 
1869 and continued to increase so that 
the end of the century over 
2,000,000 tons were being obtained an- 
nually. 


coal were needed for 


We irks. 


works of 


before 


The increase in coal production was 
accompanied by an increase in the num- 
ber of employees, the 3,579 of 1854 
rising to 6,480 in 1884 and this increase 
continued, the maximum being in 1924 
when 11,957 found employment on the 
\West Cumberland coalfield. 
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One important feature of the expan- 
sion in the coal trade should be pointed 
out. The Cumberland coalfield did not 
expand at the same rate as did the coal 
trade throughout the country generally. 
This is borne out by J. U. Nef’s work, 
“The Rise of the British Coal Industry, 
1932,” 


relative production of the Cumberland 


in which he estimates that the 


coalfield at various dates, has been as 
follows: 


1 1-60 1681-90 1781-90 1901-1910 
Cumberland output 


as % of the na- 


tional output .. ZF 3% 5% 1% 


o 


Although the coalfield had the advantage 
of an early start, and a coastal position, 
the variation in the width of the seams, 
and the militated 
against a rapid expansion, such as was 


extensive faulting, 


possible, for example, in the Yorkshire 
coalfield where there were thick seams 


relatively undisturbed. 


FiGureE 4.-—Collieries of the West Cumberland 
coalfield—1930. 





THe Coat TRADE AT PRESENT 

Owing to the fact that there was a coal 
strike in 1931 which lasted for nearly 
two months, and also because of the ab 
normal conditions prevailing since that 
year, it 1s perhaps better to use, where 
possible, 1930 statistics. 

In 1930 the output of coal in Cumber 
land was 2,017,969 tons. <As this was 
less than 1% of the output of the United 
Kingdom, O.83% to be precise, it is 
obvious that the West Cumberland is one 
of the smallest coalfields in the country, 


Although 


this output of over two million tons is 


when output is considered. 


about equal to the output from the whole 
of South America, and is about twice 
the quantity of coal mined annually in 
New Zealand, this same amount is ob 
tained yearly from two of the Ashington 
Coal Company’s collieries in Northum 
berland, and from the port of Blyth 
nearly three times that amount has been 
shipped in one year. 

‘Twenty-eight collieries were at work 
in 1930, and three of these were in the 
Brampton district of ast Cumberland. 
Of those in the part of the 


county, 22 employed 10 or more men. 


western 


The largest colliery was St. Helen’s, at 
Siddick, and within the borough of 
Workington, where 1,515 found employ 
Within the Whitehaven 


ough 1,471 were employed at the Haig 


ment. bor- 
and Wellington pits which are connected 
The William pit at Great 
Clifton in the Derwent valley had 1,062 


underground. 


employees, and the four pits at Lowea, 
owned by the United Steel Company 
gave employment to 1,215, 924 being 
Harrington No 


connected with the 


10 pit. The only place with 500 to 
1,000 workers was Aspatria (622). 
The chief centers of coal-mining in 


are therefore Whitehaven, 
lLowca, Workington, Great Clifton, and 


(Cumberland 


\spatria, and all these places, with the 
exception of Workington, are dependent 
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The distribu 
tion and relative sizes of the collieries 


upon that one industry. 


can be seen on Figure 4+ which shows 
the coal mines of West Cumberland in 
1930. 

In 1930, 9,701 


ployed; 7,528 below ground and 2,173 


pers mS. Were - Cn 


above ground. Approximately 13% of 


those above 


were 
“pit 
who sort out the dross from the 
coal after screening. 


employed ground 

females, being the ‘“‘screen girls” or 
lasses” 
They have been 
employed since pre-war days but are 
and 
The average number 


being gradually reduced when, 
where, possible. 
of wage earners per colliery, in 1930, 
was 346, half of the 
average number per colliery in North 


umberland 


which is about 


and officials 


ea 


facts are an indication of the relatively 


and Durham, 


also bear a similar ratio, 1.¢€ These 
small nature of many of the mines. In 
1930, 98% of the coal was produced by 
eight undertakings operating 21 mines. 
Many of the undertakings were either 
owned or controlled by the iron and steel 
concerns in the region. The United 
Steel Ltd., owned col 
lieries at Lowea, Moresby, and Rischow 


Companies, 


(I limby), which employed nearly 30% 
of the miners of Cumberland. [lence 
the iron and steel industry and coal 


mining are very intimately linked. 


DISTRIBUTION OF THE Outrreut 


The relative distribution of coal varies 
from time to time, a greater output 
meaning also a greater proportion avail 
small 
coal, as it is also called, is used chiefly 
in the local coke ovens (at Whitehaven, 


Lowea, and Great Clifton: while ovens 


able for export. Tine coal, or 


at Moresby have been reopened), very 
little of this is exported when the iron 
works are busy. The figures for dirt 
vary from one colliery to another, but 
in Figure 5, showing conditions about 
1930, the county average is given. 





Wrst CUMBERLAND COALFIELD 


HOUSEHOLD 
2% 


About % of this is 

carbonised for use 

in the furnaces at 
Workington 


To Ireland. 





FiGURE 5,-—Diagram showing the distribution 
of the pit top raisings in West Cumberland. 


It is quite clear that the local works 
form the chief market, 42%. The local 
works really means the United Steel 
Companies plant at Workington, where 
iron and steel are produced. — TLence any 
fluctuations in the iron and steel trade 
Of the coal 
required for industrial purposes about 


affect the coal industry. 


two-thirds is needed for the manufac 
ture of coke for use in the local furnaces, 
situated at Workington. 

Next in importance 1s the export trade. 
It has been already noticed that the coal 
trade owed its growth to the convenient 
Irish market, and 30% of the coal of 
Cumberland is still exported to that 
The coastal nature of the coal- 
field, together with the fact that the 
average distance from pit to port is less 


country. 


than three miles and never more than 
ten, are important geographical features 
largely determining the trade. In June 
1927 the Wales Dock 

opened at Workington, making it the 
chief port of West Cumberland, with 
Whitehaven next in importance, while 
the trade at 
greatly. 


Prince of was 


Maryport has declined 
Workington coal exports are 


chiefly to Ulster (Belfast, Londonderry, 


etc.) for industrial and household pur- 
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poses, and Whitehaven trades chiefly 
with the Irish Free State (Dublin, ete. ). 
Before leaving the Irish trade, one inter- 
esting feature may be mentioned. In 
1934) abundant 
supplies of peat are available in Ireland 


times of drought (e.g. 


and this fuel then enters into sharp com- 
petition thus 
leading to reduced shipments from the 
trinity of West Cumberland ports. 

The local market for household coal is 
small, only 12%, about half the national 
average, being needed to supply domestic 
This could 
exceedingly large owing to the relatively 
small population of West Cumberland, 
and indeed of Cumbria itself (434,000 ). 
lLlowever, the fact that the coalfield is a 


with Cumberland coal, 


users. market never be 


“high cost” one means that competition 
from other coalfields is met with, not 
only in Cumberland but almost on the 
coalfield itself. Even in Cockermouth 
some 15% of the coal sold is brought by 
rail from other and more distant coal 
fields, while at Millom in the south of the 
county only 20% is obtained from the 
local coalfield, the remaining 80% being 
obtained chiefly from Yorkshire. 
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CONCLUSION 

The coalfield which is one of the old 
est and smallest in the country owed its 
development to the coastal position and 
the proximity of Ireland, although in re 
cent years the export trade has suffered 
from the competition of other coalfields 
(notably the Ayrshire coalfield) and 
from the imposition of a Free State 
tariff on British coal. Lacking as it 
does a large hinterland and being in an 
area of few industries, coal mining is 
therefore closely related to the iron and 
steel trade at Workington. 
tions in the latter industry have distinct 


\ny varia 


repercussions in the coalfield and so much 
are we “bound in the bundle of life” that 
a quickening of the shipbuilding indus 
try on the Clyde creates a greater demand 
for Workington pig iron which in turn 
leads to an increased output of Cumber 
land coal. Thus, though small, this 
coalfield has still its part to play in the 
national economy and is of outstanding 
importance in the lives of the people of 
Northwestern England. Without it in- 
dustry dependent upon its production 
could not satisfactorily continue. 


SCRAP IRON AND STEEL INDUSTRY 


Albert S. Carlson and Charles B. Gow 


UCH has been written about 
the Little 
has been said about the serap 

iron and steel industry. 


steel industry. 
llowever, it 
supplies approximately one-half of the 
raw material of the steel industry. — It 
thus ranks with pig iron as an immediate 
In 1929, 
3,447 establishments using 41,462,214 
tons of pig iron required 39,120,989 


source Of our steel products. 


tons of scrap metal in order to fulfill 
their orders. The value of the serap 
amounted to $540,576,509 and the in- 
dustry employed 150,000 men (‘Table 


Il). 


the stecl industries lies in the possibilities 


The great importance of scrap to 


of pre «lucing steel at a lower cost, as well 
as producing a higher grade of steel at 
greater speed, than can be done with pig 
iron. That the steel industry has taken 
advantage of these facts may be seen by 
the increasing growth of the use of serap 
for the period 1919-1933 as shown by 
the ratio of Lake Superior iron ore con 
sumed for every ton of iron and. steel 
(merchant iron, plus steel ingots and 
castings) made in the United States. 
The ratio was 1.19 in 1919, 0.72 in 1933 
(Table 1). Ore producers attribute the 
reduction to the increased use of serap. 
The serap iron and steel industry is a 
fundamental 


part of our industrial 
structure. 
TABLE I 

Ra ILA RIOR TRON Ore ¢ 1} Ik 

STE MADE 1 ne | S 119-19 

Ore ¢ ” } f Oy 

Vy, (1 I nd 
19 18 915.969 1.19 
19 4.767.112 1.03 
1929 ( ( t¢ 0.99 
19 \ 0.82 
19 0.68 
19 0.7 


Scrap metal originates wherever iron 


and steel are used. llowever, in order 


to make its collection profitable, the arti- 
cle must have the size and quality that 
will permit a price high enough to cover 
the costs of handling, sorting and trans- 
portation. Tin cans, hairpins, nails, 
and razor blades can not be handled at a 
profit. There are two major classes of 
commercial scrap. “‘TLome scrap,” con- 
stituting fifty per cent of the present 
scrap volume, includes the cre¢ ppings, 
spillings, and clippings of the industries 
making steel. “Market scrap” makes 
up the remaining fifty per cent of the 
supply. It consists of serap from rail- 
roads, automobiles, buildings, ete., as 
Table Il. Market serap that 
originates in the rural districts is usually 


shown in 


known to the trade as “country scrap.” 
This source is relatively unimportant 
when considered at any particular time, 
but, over a period of years, it amounts to 
a substantial 


volume. The supply of 


country scrap is very uncertain. In 
times of high prices it flows freely, but 
in periods of low prices the volume falls 
off rapidly and, in some cases, ceases en 
tirely. It might be considered as a 
marginal supply. 

Llome serap, the most important sin- 
gle source, is collected in volume in the 
factories where it originates, returned to 
the furnaces and remelted for further 
use. Of course, no sorting or re 
handling is necessary because of its large 
volume and uniform quality. It is 
merely shoveled up and returned to the 
furnaces in push-carts or belt conveyors. 

The supply of this serap available 
varies with the type of steel making 


The 


results in the plant making more serap 


pre CESS used. Bessemer pre CESS 


than it can use, while under the open 
hearth process the plant needs far more 
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TABLE 


BIENNIAL CENSUS OF 


Consumption of Pig Iron, Scrap Iron, and Scrap 


An unsuccessful attempt was made to colle 


MANUFACTURI 


ct data in regard t« 
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I] 
- 1929 


Steel by Principal Consuming Industrie 


consumption of pig iron, scrap iron, and scrap steel from 
manufacturers of motor vehicles No attempt was made to collect such data from railroad repair shops 
Pig Iron Scrap Iron and Scrap Steel 
Vumber of 
Industry Establish Ton Ton 
ment ?, 240 Ib Cost ? 240 lb Cost 

Total 3,447! 41,462,214 $677,861,682 39,120,989 $540,576,509 
Agricultural implements 94 211,945 4,403,171 92,791 1,308,405 
Blast furnaces 82 5,673,176 32,744,377? 
Cars, electric and steam railroad 15 47,894 1,050,080 265,949 3,666,332 
Cast-iron pipe and fittings 74 1,424,837 23,714,570 217,262 3,033,925 
Engines, turbines, tractors, and water wheels 58 291,751 6,204,655 179,538 2,733,989 
Foundries, not elsewhere classified 2,284 3,465,824 68,974,773 2,834,505 40,240,358 
Locomotives 10 21,404 418,539 6,025 95,318 
Machine tools 39 65,093 1,351,646 40,512 654,263 
Plumbers’ porcelain enameled ware (enameled iror $7 235,711 4,445,167 36,260 513,516 
Pumps and pumping equipment 53 64,606 1,318,915 29,270 164,975 
Ship and boat building, steeland wooden 20 5,429 118,658 1,568 19,405 

Steam fittings and im and hot-water heating 
apparatus 80 536,397 10,542,338 280,687 4,228,370 
Steel works and rolling mills 372 34,687,157 547,280,159 29,356,5224 $49,354,754 
Stoves and ranges 199 337,762 6,601,380 86,185 1,230,857 
Textile machinery and parts 30 66,404 1,437,631 20,739 287,665 
1 The figures inthiscolumn represent the numbers of establishments reporting the consumption of pig iron, scrap iron, or 


scrap steel, not the numbers of establishments classified f« 


rcensus purposes 


in the industries listed Phe total number of 


establishments classified in some of these industries are considerably larger, but many of them do not consume pig iron, scrap 
iron, or scrap steel 

2 Some establishments included data for cinder, scale, sinter and open-hearth and Bessemer slag scrap; average cost per 
ton is therefore smaller for the blast furnace industry than for others 

3 Includes data for a steel plant operated by an important manufacturer of motor vehicles 

‘Includes 13,988,399 t produced and reworked in the same plants, and 958,170 tons which were transferred to other 


plants in the same industry under the same ownership 


scrap than it produces. In 1890 the 
open hearth process accounted for 11% 


of the total steel output in the United 


States and the Bessemer 87%. By 
1930 these percentages had been re 
versed (Table IIT). Up to 1915 the 


year’s fresh supply of scrap was about 
equal to the year’s demand but, with the 
further ascendency of the open hearth 
process, there has been an increased de 
mand by the steel industry for supplies 
of old serap. 





TABLE III 
PERCENTAGE OF ToTtaL Street Propucep By 
Or HeartH FuRNAC! 
7 [ r Cent 
189 ] 
40) ‘) 
410 61 
> 78 
30 ( 


Inasmuch as home scrap never leaves the 
plant of origin no special organization is 
required for handling it and, conse- 
quently, we will say no more about it 
though it accounts for 50% of the total 


supply of scrap. 


The railroad industry of the United 
States produces about 16% of the mar 
ket scrap. ‘This is the material remain 
ing after the railroads have salvaged all 
the metal that they can use in its original 
the 
salvaging yards of the larger railroads 


form or 


after reworking it. In 


rails are frequently re-rolled, hammers 


made trom locomotive tires, washers 


punched from old boiler tubes, and crow 
branch line rails. 
Much equipment 1S likely to be retired 
during the period of railroad coordina 


bars made from 


tion now in progress. Tlowever, since 
railroad economy requires the carrying 
of more traffic with less equipment, the 
importance of railroads as a source of 
market serap will decrease in the future. 

‘The automobile industry, a g 


growimg 
source of supply, contributes 16% of the 
market scrap. “The low prices and the 
rapid changes in style cause the average 
life of the 


six and one-half years. 


\merican automobile to be 
This affords a 


large amount of scrap. Also, increas- 
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ing attention is being given to the old 
automobile as a source of scrap by the 
and this further 
augment the supply in the future. The 


remaining 23% of serap is reclaimed 


manufacturers will 


from buildings, construction equipment, 
mining machinery, agricultural appara 
tus, and various miscellaneous sources. 
The total supply of serap will be in 
creased in the future from these indus 
tries as well as new sources that are con 
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phosphorus scrap; frogs; switches ; rail- 
road wrought; machine turnings; cast 
iron borings; railroad grate bars; forge 
scrap; axle turnings ; steel car axles ; car 
wheels; rails for rolling and cover; low 
phosphorus punchings. On the basis of 
net sales, the leading scrap markets are 
found in the cities of Chicago, Pitts- 
burgh, Youngstown, Cleveland, New 
York, Reading and Philadelphia (Tig- 


ure 8). The importance of iron and 








STEEL MILLS 


42% 


FIGURE 1, 
consumer, 


stantly being added to the scrap metal 
list. 

‘The leading states in the use of scrap 
iron and steel are Pennsylvania, Ohio, 
Indiana, Illinois, New York, West Vir- 
ginta, Alabama, and Michigan (igure 
4). The complex nature of the scrap 
market may be indicated by the large 
number of different kinds of scrap with 
regularly listed prices as found on page 
67 of the magazine Steel for November 
25, 1935. The kinds of serap listed 
follow: heavy melting steel; compressed 
sheets: bundled sheets ; sheet clippings ; 
steel rails, short; steel rails, scrap; stone 
plate; couplers; angle bars, steel; low 
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(ESTIMATE D) 


1928 


CONSUMPTION 


STEEL 
MAKING 


732% 





OTHER INDUSTRIES 
1%, 


RAIL REROLLING MILLS 


onanth 


Home scrap is the largest single source of scrap metal and the steel industry the greatest 


stecl manufacturing centers and of areas 
of dense population as the source of the 
scrap iron supply is obvious. 

The consumption of serap iron and 
steel and of pig iron by states naturally 
would be quite similar. It is worth 
noting that the less important the steel 
industry is in a state the more important 
scrap iron becomes in the steel industry 
of that (Table IT). 
showing the prices for heavy melting 


state igure 5, 
scrap, illustrates the large number of 
separate scrap markets. 

The total consumption of home and 
market scrap amounted to 34,000,000 


tons in 1928. Steel making consumed 











FIGURE 2. 
pioneer among the motor companies in the use of 
large-scale plants for the recovery of scrap metal 


The Ford Motor Company is the 


from discarded automobiles. The motor, having 
a different metal than that in the body, must be 
removed from the car and melted in a separate 
process. 


73° of the total, blast furnaces 12%, 
iron foundries 11% 
1% 


shown in Table II. 


. rail re-rolling mills 
l‘urther details are 


2 ¢ 


3%, others 
The serap industry 
has attained this size only after many 
years of development. 

The serap iron and steel industry is as 
old as the parent industries. In ancient 
times bits of scrap metal were frequently 
used as money. The economizing of 
scrap began in the United States with 
the founding of the colonies. This was 
made necessary by the high price of iron 
in the colonies due to the high world 
price plus the great expense of trans- 
porting this bulky and heavy metal on 
the small ships of the time. So precious 
was iron considered during early colonial 
days that Massachusetts enacted a law 
forbidding its export from the state. 
The village blacksmith’s shop helped to 
turn pieces of scrap into useful articles. 
The scrap industry was also of domestic 
It was not un- 
usual for an individual to spend his win- 


significance at the time. 


ter evenings hammering out nails, pots, 


kettles, and various tools from 


metal. 


scrap 


The year 1856 may be considered as 
the date of the birth of the modern scrap 
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Until this date 
the scrap industry was of local signifi- 
cance only. 
the making 
iron products in existence distinctly in- 
ferior in quality, brought the world its 
first wave. The 
metal, possessing superior advantages in 


iron and steel industry. 


However, the invention of 


Bessemer steel process, 


obsolescence new 
strength, elasticity, and durability, rap- 
idly replaced existing rails, tools, and 
The Civil War fur- 
ther increased the demand for iron and 
steel pre xlucts. 


metal hardware. 


The resultant high price 
for scrap gave added impetus to the 
young industry. From the war period 
to 1912 the amount of scrap used in- 
creased slowly but steadily. The new 
steel industries depended chiefly on pig 
iron for its raw material as obsolescence 
had not occurred to any great extent up 
to that time. 

Technological improvement was a dis 
tinct characteristic of the period after 
1912 and, as the figures show, a large 
supply of scrap became available. In 
1913 the steel production in the world 
was 75,000,000 tons, only 3,000,000 
tons below the total pig iron production. 
In 1929 the world produced 118,000,000 
tons of steel and 96,400,000 tons of pig 
iron. It was estimated that about one- 
half of this total steel production came 
from serap. During the twenty-year 
period, 1909-1929, the production of 
scrap increased from 7,500,000 to 39,- 
OOO,OCO 
400%. 
the 


tons, or an increase of over 
This large increase was due to 
enormous amount of obsolescent 
machinery available as well as to the 
discovery of the Siemens-Martin process 
for the manufacture of steel. 

The last few years mark another pe 
riod of unusually rapid growth in the 
use of scrap in the iron and steel indus- 
try. All steel plants today, whether in 
the manufacture of steel or pig iron, use 
some scrap metal. For the total output 


of steel in the United States in 1933, the 
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ratio of scrap to pig iron was 60 to 40. 
Steel plants operating electric furnaces 
are the only ones using 100% scrap. 
Scrap makes as high quality steel and, in 
some instances, even a higher quality 
than can be manufactured by the exclu- 
sive use of pig iron. The use of scrap 
also speeds up the time required for 
manufacture. The amount of scrap 
used in particular plants varies with the 
type of pr xluct to be made, the cost of 
scrap in the particular district, the quan- 
tity available, the rush order demand, or 
the distance from ore dep sits. 

The serap iron and steel industry is 
composed of the local rural dealer, the 
city dealer, the wholesaler and large rail- 
road and automobile companies that 
The 


local dealer collects waste material from 


have their own salvaging plants. 


factories, building wreckers, homes, or 
dumps, and dismantles machinery and 
This 
rough classification before shipping to 
the The dealer 


usually sorts his serap metal into four 


automobiles. dealer makes a 


wholesaler. country 


rough classes: iron, steel, cast iron, and 
stove plate. He may deliver his mate- 
rial by the truck load if conveniently 
located to a wholesaler’s yard, as he ac 
cumulates it, or otherwise may wait un 
til he collects a sufficient amount to send 
it by railroad car. The country dealer 
usually plans to hold his serap until prices 
are high and the material can bear the 
cost of transportation to the wholesale 
market. The city dealer usually ships 
regardless of price since his storage is 
relatively expensive and he must con 
stantly maintain room for sorting, sell 
ing used parts, and storing automobiles 
and machinery not yet converted into 
scrap). 

When the material arrives at the yard 
of the wholesaler, whether by truck or 
car, it is dumped into piles and immedi- 
ately sorted by crews of men trained for 


the purpose. Frequently the sorting is 
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made into semi-circular pieces of boiler 
plate open at one end to permit dumping. 
When one of these containers is full it 
is picked up by a derrick or crane and 
it is emptied into the waiting freight car 
that is being filled with that type of mate- 
rial. ‘The most common grades of scrap 
fall into the heavy melting metal classifi- 
cation. The increasing use of alloy 
steel will require more careful grading 
and a classification. 
the 
Therefore, the average 
wholesale plant, in addition to a railroad 
siding and two or three large derricks 


more 
the 
must break up. 


complex 


Some of material wholesaler 


or cranes, contains acetylene torches, 
shears, and a The lat- 
ter tool is a heavy steel ball that may be 


“skull cracker.” 


raised by a derrick and dropped upon the 
casting or machinery to be broken up. 
The yard usually has a power plant for 
operating the derricks and the shears. 
Most wholesalers plan to ship as much as 
90% of their incoming scrap on the day 
it is received as their profits depend on 
the quick turnover of a large volume. 
The larger railroads, freight car sal- 
vage companies, and ship wrecking com- 
panies require much additional equip- 
ment as, for example, electric cranes, 
crushers, baling machines, compressed 





FIGURE 3. 
market scrap metal supply. 
ing to be stripped of their non-metallic parts be- 
fore being crushed and melted at the Ford Plant, 
Dearborn, Michigan. 


Automobiles provide 11% of the 
These cars are wait- 
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air hammers, electric magnets, acetylene 
generating plants and a pipe line system 
to carry the latter material to various 
parts of the yard. Some local scrap 
dealers require special machinery of the 
above type because they specialize in cer- 
tain types of material. lor example, 


concerns handling factory shavings 
utilize briquetting machines and mag- 
netic separators for extracting the fer- 
rous from the non-ferrous metals. 
Henry Ford has been a leader in large 
scale salvaging. His first major sal 
vaging job included the demolition of 
199 government vessels. At present he 
maintains an automobile reclamation 
plant at Mr. 


methods foreshadow the future large- 


River Rouge. lord’s 


scale salvaging plant. ‘The reclamation 
plant contains a regular assembly line of 
the endless chain-belt type similar to that 
used in the assembling of automobiles. 
Cars are run down this line with each 
man performing some particular oper- 
As the car 
gresses it is gradually torn apart until 
only the wheels, frame and body re- 
main. 


ation of demolition. pro- 


This portion is then crushed in 
a powerful baling machine and made into 
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FIGURE 4. 
raw material as pig iron in our leading steel pro- 
ducing states except Alabama. 


Scrap is practically as important a 
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neat bundles for the furnaces. Over 
four hundred cars can be baled in an 
eight-hour day. Every bit of the car is 
put to some useful purpose. 

\t times the scrap industry results in 
several associated types of salvaging. 
Automobile wreckers in the large cities 
often salvage the cars for the steel and 
collect the glass, copper, lead, babbitt, 
and aluminum as a side line. In the 
country the opposite is often true and the 
collection of scrap iron becomes a sec- 
ondary object. The auto parts business 
Direct 
re-manufacture, in which case the scrap 
is not melted down but stamped or re- 


operates in a similar manner. 


rolled into new articles, consumes a good 
deal of scrap. The Italian government 
re-rolls all old car axles; the Simmons 
Hardware Company makes axles into 
bed metal; and the Murray Body Com 
pany, manufacturers of automobile 
bodies, makes metal toys during the slack 
season from their sheet scrap. 

We have already indicated that over 
50% of the scrap metal never leaves its 
The [ 


home scrap 1s, therefore, that of the par- 


place of origin. economics of 


ticular plant where it originates. ‘These 
plants are too diverse and scattered to be 
treated here. The economic character 
istics of the local rural dealer, the city 
dealer, and the wholesaler are much alike 
though differing in degree and, in gen- 
eral, will be considered together in the 
following pages. 

The plants of the scrap dealers in- 
crease in size from the relatively small 
one of the rural dealer to the larger one 
of the wholesaler, with plants like Henry 
lord's the largest of all. A correspond- 
ing increase in capital is required. In 
general, however, the capital outlay re- 
quired for land, buildings, and plant is 
comparatively small. A large amount 
of money changes hands in the course of 
a year in the industry, but little cash is 
tied up for any length of time since the 
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cash turn-over for purchase and sale is 
unusually rapid. Once the scrap metal 
is loaded it moves rapidly to its destina 
tion. Frequently a sale is made before 
the material is actually assembled. 
Specialty dealers, such as Ford, neces- 
sarily have a large capital imvestment. 
Such concerns are, however, of a decided 
munority ; yet, due to the comparatively 
large volume of business which they 
handle, they are a most important factor. 
On the other hand, the capital outlay of 
the small dealer depends upon the num- 
functions that he 
tempts to perform. 


ber of separate at- 
If he confines him- 
self merely to wrecking old automobiles, 
he requires only sledge hammers, chisels 
and wrenches, and consequently less 
capital. 

There has always been an excess of 
The 
limited amount of capital initially re- 
quired, the chance of large profits ocea- 
sionally, and the fact that one may be 


capital in the scrap metal business. 


one’s own boss, have all been factors 
that have contributed to this large 


amount of ready capital in the industry. 

No particular skill 1s required in the 
sorting, handling, and loading of serap. 
The amount of wages paid to the indi- 
vidual worker in the industry is low, 
although the total amount of money paid 
to labor is fairly large. 

Management 1s an important function 
in an industry composed of small units 
competing sharply against one another 
under fairly sudden price fluctuations. 
Only the most efficient operators can 
The 


market, he 


his 
must know which kind of 
scrap gives the best results for the buyer, 
he must be 


survive. dealer must know 


familiar with the various 
grades of scrap and their market sup- 
ply, demand, and price. “The character- 
istics required of the successful manager 
by the industry seem to have been found 
among the Russian Jews. They are the 
dominant race in the industry and they 





AVERAGE PRICES OF PIG 
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FiGuRE 5.--The use of scrap often offers defi 


nite technical benefits tothe producer. A further 
advantage is gained when the prices for scrap are 
lower than for pig iron. The divergence in prices 
after 1929 encouraged a relative increase in scrap 
consumption, 

are found in all phases of it, from the 
familiar “junk man” with the thin horse 
and rickety wagon, to the owner of a 
large wholesale yard. 

The ability to gauge the future prices 
of scrap accurately has become a less 
necessary faculty on the part of the man- 
ager since 1929 because a better organ- 
ized market prevents sudden fluctuations 
in price. The graph indicates that the 
price of scrap was downward from 1918 
to 1924, and then showed improvement 
The 


much lower price for scrap than for pig 


until 1930, when it dropped again. 


iron since 1930 indicates one of the rea- 
sons for increased popularity of scrap 
iron. The manufacturer will buy scrap 
at any time that it is available in quantity 
and at a cheap price. The greater de- 
cline in the price of scrap metal than of 
pig iron is due to the more competitive 
market in which the scrap dealer oper- 
ates, plus the added fact that he works 
with a more rapid turnover of stock and 
smaller storage space. 

The supply of scrap is subject to fre- 
quent fluctuations because of the hand- 
to-mouth nature of the industries. 
When prices rise country scrap comes 
into the market, and the supply is soon 
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Also, 


a high price encourages the increased use 


replenished and the prices drop. 


of pig iron with a consequent lowering 
When 
scrap prices fall there is an increase in 
demand for it at the expense of the pig 


of demand and a fall in price. 


iron market and the supply of scrap is 
absorbed and a readjustment in price 
occurs. These forces have worked out 
in the past in such a way that there has 
been a difference of only a few dollars in 
scrap and pig iron prices. At present 
the low price of scrap has encouraged the 
steel industry to use large amounts of 


scrap. Sharp fluctuations in price lev- 
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marketing system, with its high oper- 
ating costs and a tendency to demoralize 
the whole industry, followed by dissatis- 
faction and dickering. <A satisfactory 
grading and classifying system has been 
put into operation, and ethical practices 
have been encouraged. 

The size of the area from which scrap 
is delivered to the primary markets of 
the country varies with the price of the 
scrap and the distance from the market 
of the Naturally, with 
such a heavy and bulky commodity as 


local dealer. 


scrap iron, the cost of transportation is 
an portant item in the total cost. In 





FIGURE 6. 
Mass. 


discarded machinery and railway equipment. 
els, and other trade problems, caused the 
personnel of the industry to organize the 
“Institute of Scrap Iron and Steel” in 
1923. 

The formation of the institute pro 
vided an agency that could study meth 
ods of grading scrap. Correct grading 
with the necessary careful attention to 
proper sorting, involves the study of one 
of the high-cost operations that the scrap 
man must perform. Railroad scrap 
iron may be separated into as many as 


When 


taken in the sorting a fairly large labor 


eighty classifications. care 1s 


cost is involved. When the sorting 1s 
done without care and not according to a 
uniform method, the buyers and sellers 
have great difficulty in agreeing upon a 


price. The result is a poorly organized 


Eastern steel plants (South Works, American Steel and Wire Company 
use large amounts of scrap metal in their open-hearth furnaces. 


‘ Worcester, 
This pile 1S composed ol 


general, the high cost of transporting 
scrap has limuted the profitable collection 
of it toa distance of 300 miles from its 
market. During normal times freight 
rates of over $5.00 per ton cannot be 
paid in most regions. Cities having the 
advantage of cheap water transportation 
may compete successfully at distances 
ereater than 300 miles. 

\ flow map of the industry would con 
sist of a network of small rivulets from 
many parts of the country converging 
into larger streams as they near the large 
industrial center, the length and thick 
ness of the flow lines changing as the 
price changes. Until recently the great 
bulk and relatively low value of scrap 
with its high transportation costs has 
kept the exports and imports at a fairly 
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low figure. From 1925 to 1932 the 
total exports of scrap amounted to 
$2,223,000 gross tons. 

However, since 1932 the scrap iron 


industry has become international. The 
expansionist activities of Japan and 
Italy, the depressed conditions in the 
United States, and the 1933 devaluation 
of the dollar and the consequent ex- 
change rates have combined to make the 
exporting of scrap a profitable enter- 
prise. In Japan, in the early part of 
1933, about 48 yen could buy a ton of 
steel scrap in’ Eastern Pennsylvania, 
1933, the same 
48 yen could purchase close to 114 


whereas in November, 
tons 
of similar scrap at the same point. 
rom January 1933 through the first 
half of 1935 more than 3,750,000 gross 
tons of scrap have been exported to for- 
eign countries. 

lifty per cent of the export scrap 1s 
shipped from Atlantic ports. “The New 
York customs district alone ships about 
one-half of this total. The remainder 
flows from the Philadelphia, Virginia, 
The 


board had large supplies of serap piled 


and Florida ports. Ikastern sea- 
up because of the decrease in the usual 
The loca- 
tion of these supplies at or near the sea- 


demand of the steel industry. 


board, the low price, and the ideal nature 
of the scrap as cargo for tramp steamers 
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FiGuRE 7.—-The great jump in exports in the 
years 1933-1935 was due to the relatively low 
prices for scrap and to the large increase in de 
mand of Italy and Japan. 
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bringing bulky supplies from the Orient 
all combined to encourage its export. 
The export demand coupled with im- 
proved conditions in the steel industry 
has resulted in a 69% increase in scrap 
prices in the eastern area from 1932 to 
the present. In the same period the 
price of basic pig iron has increased 29% 
and the composite price of the major 
finished 814%. 


steel products only 
Steel producers as far inland as Pitts- 
burgh have felt this increase in price. 

About one-third of the total supply 
from Atlantic ports goes to the Orient. 
\pproximately 25% of the scrap from 
the Gulf Ports is shipped through the 
Panama Canal and joins the 17% of the 
total shipped from the Pacifie ports and 
destined for Japan. 

Japan is the largest buyer of serap. 
rom 1925 through 1932 Japan bought 


an average of 106,000 gross tons of 


scrapa year. Since then she has bought 
an average of 976,000 gross tons 


increase of 800%. 


an 
The low cost of the 
scrap during these years, its high iron 
content, and the low content of the iron 
ore available to her encouraged this large 
1932) Japan could. lay 
down good melting grade scrap at her 
furnaces for $9.00 or $10.00 per ton. 


increase. In lay 


That is, she was paying around $6.00 
per ton for the serap and $3.00 to $4.00 
in transportation charges. In spite of 
higher prices, Japan bought approxi- 
mately 725,000 gross tons in the first 
six months of 1935. This is about 78% 
ahead of her purchases in the corre- 
sponding period of 1934. 

The United States exported an aver- 
age of 35,000 gross tons of scrap to 
Italy from 1925 through 1932. Since 
1933 an average of 194,000 gross tons 
of scrap has been shipped to Italy yearly 
In the 
first half of 1935 exports of scrap to 
Italy totaled 146,000 gross tons, a 55% 


an increase of over 450°. 


increase over the first half of last year. 
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NET SALES OF WHOLESALE SCRAP OCALERS 
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FiGuURE 8. The large markets for scrap are closely associated with the heavy industry centers of the 


Middle West and with the large population centers of the East Coast 
scrap indicate a greater relative demand for scrap in the Great Lakes re 


Seaboard. 


The prices ol heavy melting 
‘yion than along the Atlantu 


The United Kingdom, Canada, Po- this basis 200,000,000 tons of — these 


land, Mexico, and China are other im- materials were conserved in 1929, The 
portant consumers of serap from this possibilities of scrap as a conserver of 
country. Since 1933 these exports have our natural resources and the great rise 
increased only 2% times above the aver in the amount of serap exported re 


age for the period 1925-1932 cently has raised a hue and ery from 


Aside from Canada, the United States our conservation enthusiasts who re 


is the only nation that permits the export — gard each shipload as the passing of an 


of serap iron We have not felt the irreplaceable natural resouree——which 
need of prohibiting its export because of — it 1s 


our large supply of iron ore available The serap iron and steel industry fore 
Nevertheless, the serap industry 1s one hadows the development of other indus 
of our most iWnportant ayene ies for con tries that wall salvaye our obsolescent 
serving our natural resources. It has machinery and thereby lower our cost of 


been estimated that for each ton of iron — production and, more important, aid in 
and scrap used a total of five tons of iron the conser vation of our natural re 
ore, coal and limestone are saved. On OUure 





THE GRAIN TRADE OF THE PORT OF VANCOUVER, 
BRITISH COLUMBIA 


Leah Stevens 


Hie layout of the port of Van 


couver, British Columbia, re 

fleets the chiet exports, wheat, 
lumber, and fish.  lorms stretch along 
Inlet 


west to cast, but are localized chietly in 


the full length of Burrard from 


the western end of the harbor on the 
southern shore of Burrard Inlet. Piers, 
wharves, and docks are clustered in the 


west end of this section of the harbor 


(Figure 1). Elevators are farther east 


and one is on the north shore of the 


inlet (igure 2). The sawmills are 
widely scattered along the shores of 


the inlet and many are clustered on the 
south shore of lalse Creek, a shallow 
arm of the sea just south of the main 
harbor (Figure 3). 


‘The general volume of export trade 


of Vancouver has greatly aided in the 


phenomenal rise of this port to impor- 


tance, but it is as an outlet for Canadian 
grain that the port has achieved inter- 


national importance. Vancouver, the 
youngest of the established and recog 
nized seaports of the world, is the 


pioneer on the Pacific Coast of North 
America in the export of bulk grain. 


VANCOUVER 
IN (CANADIAN GRAIN ‘TRADE 


PRESENT IMPORTANCE OI 


Unlike the lumber export trade at 
Vancouver, the grain trade of the port 
has maintained a rather high tonnage 
even through the period of the depres 
sion. ‘Phe grain trade also differs from 
the lumber trade in that 1tisnew. Since 
the first commercial shipments of 500,- 
OOO bushels of grain in 1921, the volume 
has increased to 95.4 million bushels in 
1928-1929 and 96.9 million bushels in 


the 1932-1933 crop year. (Vancouver 





FIGURE 1 
Pier A, 2 indicates Pier B-C, 3 Pier D, and 4 Pier HL. 
wooded area in the near background is Stanley Park. 


View of the Canadian Pacific piers, looking west toward Stanley Park. No. 1 indicates 
The Canadian National Pier is numbered 5. The 


(Copyright by Western Canada Airways, Ltd.) 
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Merchants’ Exchange, Vancouver Grain 
Shipments Reports, Aug. 1, 1928 and 
Aug. 1, 1932, p.1.) Grain made up 73 
per cent of the total export tonnage of 
Vancouver in 1932. 

During the crop year ending July 31, 
1932, Vancouver and other Pacific ports 
handled 44 per cent of the total Canadian 
grain exported, 37 per cent went by 
Canadian Atlantic Coast ports, and 19 
per cent went via United States Atlantic 
Before Van 
couver became an Important exporter of 


Coast ports (Figure 4). 


grain, the United States ports handled a 
far greater proportion of the Canadian 
the 
1923 crop year, for example, Van 


crop abroad. 


1922 


exported During 
couver handled only 9 per cent of Can 
ada’s wheat exports, Canadian Atlantic 
ports handled 33 per cent, while United 


States Atlantic ports handled 57 per 
cent of the Canadian wheat exports. 
The Port of Vancouver has diverted 


considerable of that trade, but has re 
the ; 
Canadian ports relatively little. 

with Montreal.—Van 


couver now has first rank as an exporter 


duced yrain tonnage of castern 


( omparison 


FiGure 2 View of Vancouver 
the foreground labeled 1 is the Marine Buildin 
nd the Board of Trade Ballantyne Pier is indie 
trriber 1 {y j anna] » Cop ' 


Harbor looking east toward the elevator 
, Which houses 
ite] 


Western ¢ nada Airy Itc 
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of Canadian grain, but it seems unlikely 
that the volume of grain passing through 
this Pacific port can ever affect Mont 
real’s position as Canada’s leading port 
for all grain exports, and as the greatest 
grain exporting port on the North- 
1927, Mont 
bushels) of 


American Continent. In 
194,435,569 
grain Of all kinds, a volume two and one 
half times that shipped by the Port of 


real shipped 


Vancouver, although Vancouver is open 
twelve months in the year. (//arbour 
and Shipping, XII, June, 1929, p. 252.) 
The quantity shipped was as much as 
that from seven leading ports in the 
United This is ex 
plained by the fact that Montreal's out 


standing position in grain traffic rests 


States combined. 


upon the amount of United States grain 
This United States 


vrain amounted to 47.2 per cent of the 


which it handles. 


total grain exported from Montreal in 
1927. 

The increasing use of the combine 
reaper-thresher in western Canada wall, 
doubtless, prove to be an important fac 
tor in increasing the amount of grain 


shipped through eastern ports in’ both 
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‘The larve building in 

Merchants’ Exchanye 
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pr neipal ele itor we madicate 


the Vancouver 
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hKigtre 3 Harbor of Vaneouver, showin principal properts ina iwnulls in’ black quares, 
Based on Vancouver tlarbour Conimissionet Annual Map 
Canada and the United State Pheir = Ports.-Vhe other Canadian ports be 


use climinates the usual delay between 


harvesting and Thus the 


grain may leave the field by railway as 


threshing 


soon as the cutting start Railroad 
may then start moving the year’s erop 
about two weeks carher than has been 


‘Tha 


vyreater proportion of the grain crop to 


the case previously will permit a 
move out of the country before the clo 
Ing Of navigation on the Great Lakes 


Phe Welland Canal, too, should aid 


in diverting gram from the Atlantic 
ports to Montreal This canal permit 
the passage of large Lake Superior ship 


up to twenty-four foot dratt carrying 
grain from Port Walham and Port Ag 
thur up the St. Lawrence to Preseott, 
115 Montreal 
These large are fast and thus they 
the formerly 
taken to get grain from the head of the 
lakes to) Preseott ‘There « 


unloaded and transterred to 


only rile west ol 
hip 
reduce considerably tina 
Arron a 
Pram are 
fourtcen-foot dratt boat 
to the great 


and then taken 
Montreal, 


alarmed over 


oult 
hould 


the fact that Vancouver now exports the 


port 


therefore, not bye 


larger proportion of Canadian grain 


ince She may make up for the loss by 


diverting a part of the 19 per cent of 


the Canadian grain) which — passed 
through United States ports in) 1932 
(ligure 4), 

Diker 


rele Montreal 


very low in export of grain. In 


rank 
the 
1930-1931 crop year period, Vancouver 


and Vancouver 


exported Q) pel cent of the total Cana 
vrain from the VPaetfie 
New Westminster, Victoria, 


and Prince Rupert together shipped only 


cian 
( (el t 


hipped 


3 per cent of the total grain sent via 
the Pacific Coast of 
llalitax, 


(Canada uebee, 


arid St John combined shipped 
only 6.17 per cent of the total Canadian 


vrain exported 


PrRipuTARY AREA IN ‘TERMS 


or WHEA 


\Ithough the population ts inereasing 
slowly in Canada, there is so much grain 
that 
the production of grain is mereasing 


growing land as yet uncultivated 
more rapidly than the home market de 


mands AS 3 


finicls 


consequence, each year 


a larger left over 


Ninety 


wheat ot 


urplu for ex 
the 


produced in the 


port four per cent of 
(Canada 1s 


Prarie Provines 


and a large part ot 
the wheat-producing area of the Prairie 
Provinees 1 to Vancouver 

‘The 
wheat area tributary to the Paeitie ports 
the 
to these ports and fluctuates 
rates 
the Panama Canal have been 


rather low thout 1, md oda 


tributary 


Fluctuation in Tributary clrea 


depend combined rail and 


pon 
water rat 


with these to leu 


reight rates 
Peopo vine 


Con) 








pared with a normal rate of 25 s. hie 


result of this has been to shift the divid 


ing line between eastern and western 
grain routes farther eastward. = In mid 


summer when both lake and ocean rates 
the territory tributary to Van 


couver is quite limited. 


are low, 
It then extends 
only as far 


east as Calgary and Eedmon 
\lberta 


comes on, the 


ton in But, as 


(ligure 5). 
autumn 


the lake 


eastern rate on 
result Van 
couver's tributary area enlarges, extend 


\lIberta. In 


when the lake is closed, 


increases and as a 


1 


ing through the whole ot 


winter, it some 
times reaches even as far east as Saska 


toon, a distance of 


1,050 miles ( Figure 


AAA 
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BRA BY OTHER CANADIAN PORTS 
[\] BY UNITED STATES 


FiGuRE 4. Cumulative 
dian grain exports 
for 1924 to 1932 


graph showing Cana 


in percentages by major ports 


inclusive. Percentages for each 


port are placed upon each other so that they total 
100 percent. (Derived from Dominionof Canada 
National Ports Survey 1931-1932, by Sir Alex 
ander Gibb, p. 49, and interview with the Van 
couver Merchants’ Exchange 
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5 S r, bevond thy 


‘ ] : ] 
askatOol 1s, HOWE V¢ 


reach of the Pacific Coast under ordi 
nary circumstances. In the 1930-1931 
crop year, S8 per cent of the crop of 


\lberta, 


Prairie 


but only 20 per cent of the total 


Province moved through 
(kigure 6). In the 193] 

1932 crop vear 55 per cent of the Alberta 
crop and 


crop, 


Vancouver 


26 per cent of the crop of all 
of the Prairie Provinces was exported 
Dur 
1932 crop year tO per cent 


\ ancouver 
193] 
total 


through (igure 6). 
Ing the 
of the Wheat produced in_ the 
Prairie Provinces was produced by .\1 
berta (Figure 7). 

lncre Acreage in: Wheat—TVh 


wheat lands (Canada are 


5 
sea 


steadily ex 


panding toward the Pacific. Alberta 
and British Columbia contain some 
lands, not now in wheat, but suited 

wheat. The Peace River district with 
its 20,000,000 acres of virgin land 
suited to wheat has scareely vet been 
touched. Most of the wheat exported 


from this region makes its way through 
the Port of 
tinue 


Vaneouver and will con 


Port 
Churchill on [ludson Bay proves a suc 


to do so, no doubt, unless 


cess. “The short period of the vear dur 
ing which this port is open will, doubt 
its growth. 

Haul versus Land Haul from 


4 lrea. 


less, hamper 
I] ‘ater 
Tributary 


from Calg 


Movement of grain 
ary to Liverpool makes a land 


haul; land haul 


nearly as much as a 


haul and a water 
HOO) 


water haul of 8,500 miles. 


miles costs 


‘A bushel of grain shipped from Calgary to 


Vancouver by rail a distance of about 600 


miles costs 15 cents. To carry a bushel of 
erain from Vancouver to L ere a dis 
tance oO 8.500 miles. cost app ‘-oximately 20 
cel It is apparent from this that the cost 
f carrving one bushel of grain on : 
fully ten times a eat by land as b atet 
(A { Ref f tl | { / 
Commissioners, 1922, p. 9.) 

The land haul from Calgary to Mont 


eal is more than three times as great as 


(JSEOGRAPHY 


that trom | gary to Vancouver L hic 
distance from Edmonton to Montreal is 
as that be 
‘This 


shorter rail haul gives Vancouver the 


almost three times as great 


tween edmonton and Vancouver. 


decided advantage over Montreal in the 
shipment of grain from Calgary and 
Edmonton. Even Saskatoon and Re 
gina in Saskatchewan are several hun 
dred miles nearer Vancouver than Mont 
real. Vhe rail haul from Moose Jaw to 
Montreal is 820 miles as compared with 
1.080 miles to Vancouver. This gives 
Montreal a decided advantage in ship 


With 


the equalization of westward and cast 


ment of grain from this center. 


ward grain rates, it would appear that 
more of the grain from these centers 
would move through Vancouver. 


RATES 


Grati. All ol 
the grain from the Prairie Provinces 


ROUTES AND [FREIGHT 


Railroads Carrying 
moving westward to Vancouver moves 
either by the Canadian Pacific or by the 
the 
grain shipped through the port in 1927 

1928, the 
Canadian Pacific and 45 per cent by the 
Canadian National In the 1929-1930 


crop vear, two-thirds of the grain was 


Canadian National railways. Of 


55 per cent was carried by 


carried by the Canadian Pacifie and a 
third was carried by the Canadian Na 
tional the 93,822,000 
bushels of grain shipped to Vancouver 
from August, 1932 to June 19, 1933, 58 


railways. Of 


per cent came to Vancouver by the Cana 


dian Pacific and 42 per cent by the 


Canadian National railways. Because 
of the distinctive territories served by 
these lines, when the vield in grain is 
Southern Alberta 


Northern Alberta, more grain moves by 


greater 1m than in 
the Canadian Pacific, but when the vield 
i Northern Alberta, 
grain moves to Vancouver via the Cana 
dian National. 


) ry ; 2 ) 
Red Oil lil Rates. 


is greater in more 


flow of 


The 





avacate” 


FiGuRE 5. Fluctuation in the area tributary to 
the Port of Vancouver in winter and summer. 
Kegion shaded in vertical lines is the area from 
which most of the wheat that enters the port 
comes, and area shaded in diagonal lines is the 
region from which occasionally shipments come 
in winter. (British Columbia Today, 1931, map 
used as a base, p. 7. 


grain from production centers to the 


ultimate consumer. is diverted 


from one route to another by fractional 


often 
differences in grain rates. “‘Grain takes 
What is known as a ‘commodity rate’ 
which is very much cheaper than stand- 
ard freight merchandise.” 
(C. P. Piper, Principles of the Grain 
Trade of MWestern Canada, Winnipeg : 
impire Elevator Co., Ltd., 1915, p. 15.) 


rates for 


Because it can be handled in bulk and in 
quantities and because it constitutes a 
very large proportion of the tonnage of 
the railroad, it is given a low rate. 

The flow of grain westward following 
the opening of the Panama Canal was 
retarded by rail 
In 1915 


there was a wide margin of difference 


differences between 


rates eastward and westward 


between the rail rates on grain moving 
and The differ- 
ence against the Pacific Coast route was 


eastward westward. 


from 20 to 31 per cent higher. Even in 
1923 it cost 10'4 more cents per bushel 
to move grain 1,200 miles westward in 
Canada than it did to move it eastward. 
Between 1921 and 1927 a series of re- 
ductions in grain rates per bushel to 
Vancouver were secured. These redue- 
tions amounted in all to eleven cents per 
They economical to 


bushel. made it 
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ship grain from most of Alberta to Van 
couver rather than to Montreal. Ilow 
ever, the eastern route still has the ad 
vantage in shipments of grain from 
places equi-distant from Vancouver and 
Montreal. 

Because of the continual fluctuation in 
water rates, no stable set of figures can 
be presented as a comparison between 
the cost of transporting Canadian wheat 
to urope via the Pacific Coast and via 
the Atlantic these 
water rates fluctuate within the follow 


ing limits: 


Coast. lIlowever, 


Var to U. I 
( 
Ft. Wi M t p 
Montre Us t per bu 
Piper, of t., p 


Seasonal low. 
an all-year-round port, while Montreal 
\ the 
months, the greatest amount of grain 


Since Vancouver 1s 


is closed by ice during winter 


flows through Vancouver during the 


winter months. Winter may, there 
fore, be said to be the harvest time for 
Vancouver. In the 1930-1931 and 
1931-1932 crop years, 41 per cent of 


PE NET TAT TT 
bid deh Abd t tb.) 


| 


922 1923 1924 1925 1926 1927 1926 1929 1930 1931 1932 


a= ALBERTA —— PRAIRIE PROV 





FIGURE 6. 
and Alberta wheat moving via the Port of Van 
couver from 1922 to 1932 inclusive. (//arbour 
and Shipping, XV (Aug. 1932), p. 219; XVI 
Aug. 1933), p. 175 


The percentage of Prairie Province 


(GEOGRAPHY 





1922 1923 1924 1925 1926 1927 1928 1929 1930 193! 1932 





Ficgure 7. Percentage of Prairie Province 
wheat produced in Alberta from 1922 to 1932 in 
clusive. Harbour and Shipping, XV, Aug. 1932, 
p. 219; XVI, Aug. 1933, p. 175 


the grain moved from the port during 
November, December, 
January, and February. In the 1932 


1933 crop vear, 50 per cent of the grain 


the months of 


exported from Vancouver was shipped 
during these four winter months (lig 
ure 8). ‘The importance of the grain 
indi 
cated by the imerease in deep-sea de 


export in autumn and winter is 
partures during these months (igure 
9). But some grain is shipped trom 
the port during every month of the year. 

Tramp Vessels vs. Liners.—As a 
wheat-exporting port Vancouver differs 
in certain marked respects from Mont 
real, or from = other wheat-exporting 
ports on the North-.\merican Continent. 
Grain moves partly in chartered tramp 
vessels and partly in liners. The pro 
portion carried by cach varies according 
to the quantity of grain to be moved and 
the amount of space left over for this 
commodity. Constant availability of 
grain to fill holds of ships has encour 
aged a rapid development of the liner 
trade with Europe and the amount of 
liner space for grain is increasing from 
During the 1928-1929 


crop year, liners carried 39 per cent of 


vear to year. 
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the total bulk grain shipped trom Van 
couver. By the 1929-1930 crop year 


liners carried 61 per cent of the total 


bulk grain (ligure 10) ‘Tramps tak 
Ing part cargo carried 16.2 per cent of 
the total bulk grain, and tramps taking 
full Careo carried 22.7 per cent of the 
total bulk grain (bigure 10) ramps 
that take full cargo are not so numerous 
as tramps carrying part cargo. ‘There 
fore, more vessels are required to carry 
a certain quantity of gram from Van 
from Montreal, 
The number of tramps carrying full 


couver than is the cas« 


CaATLO has decreased evel more during 


the 1932-1933 crop year. \pproxi 
mately ten tramps carried full cargoes of 
bulk grain from Vaneouver during the 
1932-1933 “Tt 


estimated that in the 1932-1933 crop 


crop year. has been 


vear approximately 60 per cent of the 


shipments to have been in 


berthed 


grain, 30 per cent in general cargo liners 


lkurope 
vessels carrying — principally 
carrying pareels of grain, and 10 per 
cent in full cargo vessels chartered by 
importers.” (//arbour and Shipping 


Journal, Vancouver, B. C., NVI, p. 


174.) 


IeLEVATORS 


Feeders in Prairies.—In order to in 


sure a constant flow of grain through the 
terminal elevators in Vancouver, it is 


necessary to establish feeders, country 


Spillers, Al 


berta Pacific Grain Company, and other 


elevators, in the prairies. 


big grain interests have established coun 
try elevators at kdmonton, Calgary, and 
other Prairie Province centers. from 
these centers grain moves to Vancouver. 
In 1930 Alberta had 1,707 country cle 
vators with a capacity of 64,647,000 
bushels. 
Location of Elevators.—TVhe eleva 
the the 
development of grain trade in Van 


tors, because of lateness of 


couver, were forced to occupy property 


Pill 





PORT OF VANCOUVER 191 


in the eastern part of the south shore 


of Burrard Inlet. The Canadian Pa 
cific had already gained control of the 
western section of the waterfront. The 


elevators have the advantage of being 
in the less congested part of the harbor 
and of having plenty of room for track 
age and clevator layout ( igure 11). 

The Alberta Pool No. 1 built as far 
out of the Central [larbor and west of 
the Second Narrows as possible in order 
to get cheaper frontage and plenty of 
space so that a great amount of switch 
ing need not be necessary, and yet the 
hazard of shipping past Second Nar 
rows was avoided. Cars are pulled in 
at one end, and out at the other. 

The Midland Pacific Elevator on the 
north is built 
point of land so that the expense of 
building a 


shore of the inlet 


On a 


jetty was not necessary. 
‘Two vessels may be accommodated at 
once on the two sides of this point. 

The other five clevators were estab 
lished earlier and are nearer the main 
piers and docks of the Central Harbor. 
The Columbia Elevator is the only ele 
vator with its shipping gallery built over 


the Canadian Pacific right-of-way. 


MILLIONS 
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FIGURE 8. 
Vancouver for 
Merchants’ 


ments Reports, 
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Grain movement from the Port of 
three (Vancouver 
Exchange, Grain Ship 
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192 ECONOMIC GGEOGRAPHY 


Vancouver with a capacity of 17,728,000 
bushels has the greatest grain elevator 
accommodation im any ocean port im. the 
world Montreal, the second large st in 
the world, has a capacity of 135,162,000 
bushel 

bhere are seven massive structure 


vVIneh involve heavy toundation prob 


le Phese, as im most seaports, are 
ept separate from whart foundation 
by using shipping galleries which permit 
the main elevator structures to be located 

cll back trom the watertront (bigure 
li fheretore, heavy tonnage on 


rram may be stored without greatly tan 





me areas stutable tor development bi 
( loose gram ma li tored in bis 
eer ; oreo e me hundred teet and more in deptl 
1 die IS oot nical don ti tora ( 
() ( | cl ite ir hay its Buckertield () I iterire 
the most part s¢ blic one Phare (} youre 1] 
ot the thre » Zand Sele Phe seven exporti clevaté { 
to cle { meouver [la combined reeeiving capacity of 126,00 
hou (oy Oni 1] first ish er hour, a combined dryi 
these 4 Cased \Iberta Vo { acit 1 ©0000 lush rT boul { 
( y to thre ted (ora (560 ombined cleans capaci oft 152.000 
erminal, bt Phe other elevators a inicl combined shippir ( 
iscd at tl 1 f nie lv t COMI ()] / MO) Vyrashie 1) hoot 
to) 1] t mat Ch ite n Vaneor r cleat nicl 
Pool belor { berta Pool a al it feort) Walla nal 
tc] | tal thie LWICOUY\ | minal yort erat is at Montrea Phe ch 
| ite t f MICOUVE) lermuinal capacit rdlequat near 1nite 
levator Comy the Midland Vaeitie hen shippa it its hereht and tl 
too thie lidland I’ fic Iclevator Con reatest stra CCU In son period 
pat ind the Columbia Grain [clevatos Q per cent of thr Ut t be treated 
to the Colw (srain [elevator (' cecause Of the miotmture content 
pa ltd \lexander Gibb am his report on. thr 
rom 7 tr) *) ( cent of thre if Dominion port recommended mere 
held an the hal er clevator is thr inv the drying arrangements at the Port 
propert of thr ator Compan anid i Vancouvel 
the per cent seer to be inerenasin: ln loading vrain at Vaneouver, it 1 
large amount of marketing thus entes carried by belts through conveyor gal 
into the operation of the Vancouver el leries Over the pier or jetty to a port 
Vato} In this marketing, government = dircetly over thr hips hold Phen it 
or semi-public administration ts usually lischarged through vertical telescopr 
likely to be | efficient than private pouts in the proper plac Phere are 
concern nineteen grain loading berths with 
( haract f elevators nthe Port ninety-thres pout L hic combined 
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loading Capacity to ships 1S 377 000 


bushels per hour. 
The Alberta Pool 

the largest, newest, 

all the 


Ste rave 


bel NO | Is 
and most modern ot 
the port. It has a 
5,150,000 bushels 


54.000 


Vato. 
clevators im 
Capacity ol 
nominal receiving 


Capac4its (1 


bushel 


per hour, anda shipping capacity 
of 72,000) bushels per hour It has 
three ships berth his elevator ts 
built in abay with prer and whart paral 


lel with the shore since there is ample 
Space and water 1 deep Phe tunetion 
of this clevator, as well as of the othe: 
elevators in Vancouver, are to recerve 
rai for storage, clean and dry. it, 
weigh it, and transter it to ship Lhe 


hed 


Dominion-Llowe 


unloading are equipped with thre 


car dumpers, having a 
Jit vyaaaaiate 


hana 


tecn 


CaApac4ity Or one Car every e1?g 
loading 
tandarad 


eth 


each, and three pits tor 


when needed It ha 1s 


clk 


Cpl 


Which 
all. 


uch a rye 


bonito ANIC Alt VCTY 


crent im ating aAricty 


Orw 


from other grain, fix. 
and bark \ 
Drying o 


\ 


aun an maportant 
Vato L hie 
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Pool | ro 
he: 


hunction 


ot ancouver cl \lorrn 


tutomatre o ny thre 


\Iberta he top sec 
by passing through 
locity mir urpli 
removed by 


thr 


ture 4 meal Ol ban 


hich ¢ 
fry thie 


thi 


to a dust tower 


cold 
rial 


ary au 


bottom seetion, air } 


h the o 


1s ain tol il 


( port 


| 
Ove) 


mialler and 
the .\l 
upphed with 
and most of them have | 
Phe No. 1] Elevator ha 
Capacity ol 1 335.000 bushel 
> ele tora 
())0) 


I hie clevators are 


1 
if 


and efhierent than 


Phey 


roc 11) 


berta Pool are not 
car dumpet 
modern seal 
a sTOrAL 
VQ) 


1.625 


torace 


vator, a CAPAcity o>} 
elevator, a 


650,000 bushel 


. , 
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ol L: 


olumbia 


500,000 


capacity bushels; and the 


small 


capacity of only 


Iklevator has a storage 


333.000 bushels 


SHIPMENTS OF GRAIN AND FLOUR 
BY COUNTRIES AND GRADES 

Phe United Kingdom has, since the 
beginning of grain export from Van 
couver, been the largest importer Phe 
()rient ran second = in importance 
While Central and South America, New 
Zealand, and .\ustraha are only minor 
mnporters (figure 12) 
In the 1921-1922 crop year the United 


Naingdom imported S& per cent of the 


rai from Vancouver In 


xported 


oh es 
a 
py rth 
a 
20) 
: 
E GY df sf 


ee 
O rs ee Lx FES xd x] 
1927-1928 1926-1929 
[_] LINERS PART CARGO 
FH TRAMPS FULL CARGO 


TRAMPS PART CARGO 
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10.) Grain exports from the Port. of 
Vancouver ly linet ind tranips lor crop Vears 
1927 to 1930 inclusive Percentages carned by 
Coie h { pe ol hip are placed Upon Car h other so 
that they total 100° per cent Derived trom 
Dominion of Canada National Ports Survey 
1931-1932, by Sir Alexander Gibb 155 
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1922-1923 it imported 79 per cent of the 
grain exported. In recent years it has 
imported an even larger per cent of the 
total grain exported from Vancouver. 
In 1931-1932 the United Kingdom 1m- 
ported 84 per cent of the total grain 
exported from Vancouver, and in 1932 
1933, 87 per cent of the grain exported 
from Vancouver the United 
During a period of twelve 
192] 1933 


and Continent 


went to 
Kingdom. 


years, between and the 


United Kingdom im- 





FiGureE 11. 
not crowded together, but have ample space for offices, switch tracks, and roads connecting them with 


the land. 


ported three-fourths of the total grain 
exported from Vancouver. 

Up to 1923, practically no flour was 
imported by the United Kingdom and 
Continent. In 1923 this continent im- 
ported 7.3 per cent of the total flour 
exports from Vancouver (Figure 13). 
In the period between 1923-1931 an av- 
erage of 12 per cent of the flour shipped 
went to the European market. Flour 
in bags is loaded on ships by means of 
canvas chutes 
belts. 

Shipments to the Ortent.—The Orient 
market for grain has tended to increase, 


containing continuous 


as the people are turning increasingly 


Four of the export elevators and one domestic storage elevator. 


Burrard Elevator is Vancouver Harbour Commissioners’ Elevator No. 1. 
J. H. Hamilton, Secretary of the Vancouver Merchants’ Exchange. 
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from rice to wheat. Hlowever, the per 
cent of the total grain exported from 
Vancouver to the Orient is small in com 
parison with that shipped to the United 
Kingdom and Continent. Considerable 


fluctuations are evident in the Orient 


market. It varied from 5.6 mullion 
bushels in 1929-1930 to 32.4 million 
bushels in the 1928-1929 crop year. 


The average grain shipped to this mar 
ket for a period of twelve years, from 


192] 


1933 was 23 per cent of the total 


wo 
> 
> 
= 
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These elevators are 


Courtesy of 


grain exported from Vancouver. — (n- 
nual Statistical Report of the Vancouver 
Merchants’ l-xchange, 1932, p. 1.) 
Vancouver is the chief port of export 
for wheat 


flour of (Canada. 


China has been the best market for this 


western 


flour exported from Vancouver. A 
yearly average of 80 per cent was ex 
ported to the Orient from Vancouver 
from 1923-1931 (Figure 12). 


is a comparatively small buyer. 


Japan 
As yet 
wheat flour is still a luxury, only used 
as a regular diet by the wealthier people. 
In recent years Japan has been doing 
considerable milling in her own country. 
At present she is capable of filling all 
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domestic requirements with considerable 
margin. China also has quite a few 
mills, but has not developed the industry 
as extensively as has Japan. Japan is 
an active com ois of Vancouver in 
supplying the Chinese market with flour. 
It has decreased Vancouver flour ex- 
ports to this market (igure 13). The 
construction of elevators 1n the Far [ast 
by means of which grain may be deliv- 
ered in bulk instead of in sacks, will 
assist Japan in this mulling industry. 
The success of this industry in Japan 
will determine the future of the flour 
exporting industry in Vancouver. ‘The 
future outlook is rather dark for this in 
dustry. 

Shipments to Minor Markets.—The 
other markets for grain and flour from 
Vancouver receive such small amounts 
as to be almost negligible. Central and 
South America combined with New 
Zealand and 
an average of 1.5 per cent of the 
total grain exported from Vancouver 


Australia received only 


during the period of twelve years, from 
1921-1933. 

Distribution of Grades.—Canadian 
wheat is classed in these grades: 1 hard, 
1N.,2N.,3N., No. 4, No. 5, and No. ¢ 
feed, miscellaneous, oats, rye, and bar 
ley. 1 hard is spring wheat, Nos. 1, 2, 
and 3 N are good grade northern wheat. 
Numbers 4, 5, and 6 are low grade 
wheat, often containing weevils. eed 
and miscellaneous grain are used for 
chicken feed largely. Very little grain 
other than wheat is exported from Van 
couver. Of the grain exported from 
this port in 1932, only 7 per cent was 
grain other than wheat. 

The United Kingdom and Continent, 
in general, import the better grades of 
wheat, while the Orient, more especially 
China, in general, imports the low 
In the 1931—1932 crop year, 64 
per cent of 
the United 


grades. 
the total wheat imports of 
Kingdom and Continent 
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from Vancouver were of the three upper 
grades. lifty-ftour per cent of the total 
imported was 2 N. grade. Thirty-six 
per cent was of grades lower than 3 N. 
The Orient wheat imports for the same 
year were made up of 33 per cent of the 
three upper grades (20 per cent was the 
two lowest grades shipped ), 36 per cent 
was of grades lower than 3 N, and 47 
per cent was of medium grades. 
Statistics show a growing tendency 
of the Orient to import better grades of 
In the 1928-1929 crop year, 97 


per cent of the wheat export from Van 


grain. 


couver to Oriental markets was of 
grades lower than 3 N. In the 1930 
1931 crop year and also in the 1931 
1932 crop year approximately two 
thirds of the wheat imports of the Orient 


MILLIONS 


OF 
BUSHELS 
85 
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1921- 1922- 1923- 1924- 1925- 1926- 1927- 1928- 1929- 1930- 1931- 1932 
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TO ORIENT 
-——- TO UNITED KINGDOM ANDO CON. 
TO OTHER COUNTRIES 





FiGuRE 12.-Shipments of grain to principal 
market areas in million bushels, 1920—21 to 1932 
33 inclusive. (Vancouver Merchants’ Exchange, 
Vancouver Grain Shipments Report, Aug. 1, 
1932; and British Columbia Today, p. 15; and 
Interview with Vancouver Merchants’ Exchange. 
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from Vancouver were grades lower 


than 2 N. 


SUMMARY 


ied 


Grain has shown the most phenom 


enal rise of any export of Vancouver, 


yet it is the newest product in port trad 


He 


Vancouver now ranks first in export of 
Canadian grain, largely wheat. It 
would seem that it might continue to do 


so since this port is open throughout th 





vear and since the wheat lands are stead 


ly cx nding westward. llowever, rail 


rates, partly because of the Rocky 





Mountains, still favor the eastern gran 








export route through Montreal. 


~ 
1 
} 


Most of the wheat exported from 








Vancouver in 1932—1933 came from ° noes 
\ 1923 1924 i925 
western \Iberta: Some Came Tron cast 





CT) \lberta. \ ANCOLLV ¢ r exported 55 
per cent of Alberta’s wheat during 
that crop year little, if any, of thi 


wheat produced in Saskatchewan pass 


through Vancouver, except occasionally "TSTS Carrying pr ducts to Europe ar 


2 3 1 ] —< Z . zi ] assured avatlabl oral Lo f1]] thre hold 
in winter wl the lake route 1s closed 


el 
cs ( ships 
Vv Ke de 
ace seg , ’ 
Because ot th) lamaiber tract \ il 1 ile | nited Kingdom ranks frst 
couver 1s quite a tramp port In recent MMportation of Canada grain Lh 
vears. less and less oTrain tends to move (Orient ranks second, and (Central and 


South America, New Zealand, and Aus 


l) typi il tramp steamers in tull cargo : : 

lot Grain moves partly in chartered ‘t@lta-ar only minor importers Whi 
essels for sch Medes ‘cis sa i-scheduled lL nited Kingdom Wnports chiefly eood 
lines and partly in liners I 1029 oracd wheat, while that shipped to thr 
102 Orient is mainly low grad ‘There has 


1930, 61 per cent of the total bulk grain 


moved by liners. 16 per cent of the total heen a tendency, however, for the Orient 
IW \ \ 11) 5 10 pel ] ) | otc ° 
moved . tranip vessels tal Wie part Lo MNport better vrades Ol Wheat 1 
. . tl, 
cargo, and 23 per cent moved in tramps ntly 
taking full cargo. In more recent veat 
the quantity carried by tramps has d 
er 7 , 1H. Ou ( ( Le 
creased and liner carriage has increased from the Annual Reports of the Vancouver H 
( } I) Car 


This change has come about becauss out ees ; hea ren aie aan 


THE LAKE PORT AT TOLEDO 


Walter ¢ 


ERAMANEN I OCCUPAaNes oft the 

ower Maumee River by white 

nan pevan mM the latter part O1 
seventeenth century with a stockade 
built by some of the earliest Olio set 
tlers, during a period when the relative 


case of contact which such 


forded 


a locaty Mal 


Was Of paramount importance 


hic colony's steady 


erowth resulted 


largely trom the strategic geographical 


position in transportation which the nay 


ivable waters of Lake Erie, Maumes 
Bav, and the lower Maumee River and 
the level land of the Lake Plains and 
eentlhy undulating 


o . topography of thi 
Maumee Valley 
rovided 1 the 


eave it (Contacts thus 


natural environment 


1 


fostered the Vities of the 


settlement 


economic acti 


Poledo 


1837, of 


itself bee 1) 


lhe history of 


with the merging, in two ad 


jacent and competing towns known as 
Port Lawrence and Vistula 
had 


reatures 


‘Their sites 


many advantageous 


ecographical 
which have 


by “Poledo 


near thre 


since been retleeted 


} 1 : 
Poledo . 


itselt situation 


Maume: 
River at the west rly extremity ot Lake 


eri 


with respeet to receipt and distribution 


debouchment of 


has given it a favorable location 
of basic raw materials such as coal, ore 
sand, gravel, grain, petroleum, and lin 
Stone lhe clement of accessibility has 
encouraged sufficient trade through thi 
vears to make this port one of the im 
portant bulk commodity ports of North 
\merica both with respect to volume of 
trafhe and handling facilities \ ma 
jor problem confronting this trade center 


is Whether certain necessary conditions 


for future commercial and industrial de 
velopment will be anticipated and pro 


vided for or whether growth will con 


r. Lezius 


tinue in an unplanned, haphazard, and 


consequently uneconomical fashion. 


EVALUATION OF LLARBOR CONDITIONS 


Poledo has an exceptionally good har 
bor formed by the Maumee River and 
the lake The entrance 
channel through Maumee Bay and the 


lower reaches of the Maumee River 1s 


embayment 


relatively casy to navigate It presents 


Mau 


Bay is shallow, having a depth of 


no major navigation problems 
TIC 
about 6.5 teet and numerous sand bars, 
Phe alluvial 


hottom is tavorable to good anchorage 


mit it is easy to dredge 
Phe navigation channel from deep water 
1 Lake Erie has recently been increased 
to 25 feet in depth with 2 feet overdepth 
and a width of 400 feet 16 
niles upstream to Fassett Street Bridge 


BS Nain 


TVD) 


this dis 


tance 1s through the bav and seven mules 


( igure niles of 


will tend to 
be reduced by wave action and silting, 


in the rivet Vhis channel 


necessitating som dredging each veal 
he harbor, though very spacious as 
compared with other Great Lakes har 
bors, does not have sufficient mooring 
room for all the freighters which might 


be attracted. lor this reason among 


others, Voledo has lost business which its 


natural setting it should have 


SCCHIIS 
eained 

Phe harbor is essentially tideless and 
devoid of strong currents. ‘The current 
in the dredged portion of the river is 
negligible, normally being less than one 
mile per hour. Occasional strong winds 


produce strong currents for short periods 


only The river level rarely fluctuates 
as much as feet above and 61% feet 
below low water datum. The former 


level occurs during spring freshets or 
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blows 
1 ] <j 
northeast, thereby piling up water in the 


: p' r 


flow. 


when a strong wind from. the 


bay and river and for a short tim 


haps, reversing the direction of 


Conversely, 


during periods of drought 
or when strong land winds blow water of 
the river and bay out toward the lake, the 
bedi 

tuations do not ordinarily exceed about 
4 feet above 


river level IS NOTICE ably reduced 


and 2 feet below low water 


datum. logs occur during the autumn 


and winter months with normal fre 


quency for a Great Lakes harbor, but 


there are very few davs each vear during 
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the Maumee 


5&0 


River and outer harbor 1s 
rect Much of the land 
harbor 1s below the 600-foot 


about 
around the 
contour. 
The chance to acquire new land suit 
able for commercial and industrial pu 
poses is a factor of major significance in 
‘Voledo’s hat 


bor provides essentially unlimited possi 


cientific plant location. 


bilities for such expansion 


\ portion 
of the potentially usable land adjacent to 
the Maumee 


llowever, this condition may readily be 


Bay has poor dramag 


rectified by using the dredged harbor silt 
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bre RE 1. he Ca Do ( } a FOO ph ~ i ivout as that at ‘Toledo Port 
facilities, illustrated o 1¢@ map, are notably well developed It seems that the up-river wharve 
in the vicinity of Fassett Street Bridge) should have been originally located along the east shore of 
Maumee Bay in order to allow the greatest efficienc 


which dense fogs appear The average 
at “‘Voledo’s harbor exists 
three 


The harbor is not normally closed by ic 


( lose d SCaSON) 


for one week less than months 


other 
In fact its 


for a period in excess of that of any 
harbor on the Great Lakes 


closed scason in most years 1s consider 


ably shorter than that of most other 
harbors in this region. The compara 
tively short closed scason attracts 


freighters for 
\ low 


materials favors an 


winter mooring 
shore line of unconsolidated 
economical trans 
hipment of cargoes and expansion of 
industrial 


rect 


commercial and 


Lake 


level while land adjacent to the mouth of 


layouts 


Erie 1s about 572 above sea 


for fill-in) purposes Such procedure 


would represent a wiser adjustment to 
the natural environment than exhibited 
by the usual method of conveying thi 
harbor silt out to deep water where it 1 
deposited. — established harbor lines are 
well be yond the present hore line which 
for the reclamation of much 


hallow 


will allow 


land now under water, 


OVAL 
Thi 


Aor not iniply trade 


ATION O| Por’ ( ONDITION 


harbor situation just deseribed 


In addition to 


beneficial haven features are certain 


aspects of port development which ac 
count for Toledo's prominence as a Great 


Lakes port. 
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Ti 
Nearly all 


located along the right bank of the Mau 
mice 


quayage facilities are 


where there 1s an abundance of 


room. ‘They are used for loading and 


discharging bulk commodities of low 
unit value. Special equipment is pro 
vided for the handling of coal, ore, 


cement, sand, gravel, grain, and. oil. 
Coal terminals are equipped with electric 
and steam-operated car dumpers (ligure 
2). Ore huletts are the common mov 
able electric unloaders. Sand, gravel, 
and similar cargoes are handled by loco 
motive cranes buckets, 
Pack 


ave freight is transterred by mechanical 


with clamshell 


derricks, and bucket clevators 
appliances, hand trucks, and vessel's rig. 
Automobiles are moved under their own 
Mechanical 
ducting trade are in general on a parity 
Lake ports. 
The coal dumping and ore unloading 
equipment at Presque Isle Cat the june 


power. facilities for con 


with other leading lorie 


tion of the river and bay ) and that along 


ae 


-- . een 
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the east bank of Maumee River 1s among 
It would be 
well to have a competent port authority, 
that 
problems such 


the best of anny world port. 


however, admunister 


might port 


a sponsoring the 1) 
raul 


provement of ware 


houses, and many of the wharves in so 


alignments, 


far as port improvements are not under 
taken by the Federal Government. 
\bandonment of obsolete port equip 
ment as instanced by certain freight sta 
tions, coal piers, and classification yards, 
and the consolidation of other equipment 
considered relatively new and efficient, 
would be It has 
long been suggested, for example, that 
the B. & O. Coal Doeks be completely 
abandoned due to their poor location up- 


a desirable measure. 


stream from the lassett Street Bridge. 
\ll coal cargoes, with allowance for a 
ereat increase in business for many years 
to come, may be handled adequately at 
the C.& O. and N.Y. C. Docks. 
Railroads serving the port area are 
pe ear 
; eal! 2 
By = se 
a. a ea 5 7 
ee | ey 
Pa! 
oe 


on 


Ficure 2. Coal dumpers and ore unloaders along the east bank of the Maumee River near the 


Toledo High Level Bridge. Classification and storage yards may also be seen. 


at the rate of 16,500 tons per hour 


between land and water at some part 


Phe capacity of the ore huletts ts 600 tons per hour. 
physical layout of the Maumee and adjoining docks illustrates 
sof the port of 


Coal can be dumped 
The splendid 


the relative ease of cargo transter 


Poledo. 
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FIGURE 3 Shipment from the port of loledo are 
place large orders for lake coal his business is ¢ 
coal-shipping ports of the world. 


more than sufficient to meet present trade 
\ belt-line 
the many rail lines and spurs of Greater 
‘Toledo thi \ll 


wharves at which boats regularly berth 


needs. railroad coordinates 


with water front. 
have rail spurs which join main railroads 
directly or connect with the belt line A 
movement is now under way to consoli 
date the many competing lines in order to 
eliminate duplication of effort, promote 
economical port operation, and in gen 
Several 


million dollars might be saved yearly by 


eral to increase port efficiency. 


an economical consolidation of some, and 
elimination of other, rail facilities sery 
ing the port. ‘The sixteen railroads now 
operating in the Toledo area might be re 
grouped into perhaps two principal sys 
tems. 

The port's strat CIC location upon the 
Great Lakes trade route plus low water 
freight its 


have extended the 


rates have contributed to 


These 


port’s hinterland many 


growth rates 
niles beyond 
what it might have been were there no 
lake That the thie 


mediate producing and consuming hin 


route size of im 
terland has been enlarged in consequence 


of the port’s favorable location 1s attested 
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made mainly to those upper lake locations which 


reat enough to classif Poledo with the leading 


Poledo has become Cole 
the 


by the facet that 
of the 
United States. 


a hat portion of the port's rich produe 


largest railroad centers of 


ing hinterland which is of prime impor 


tance consists of coal fields located in 
West Virginia, southeastern Ohio, and 
eastern Kentucky. Coal, passing over 
the docks at Toledo, 1s for the most part 
destined for upper lake ports, primarily 
the Chicago, Detroit, Milwaukee, and 
Duluth districts (igure 3). Among 
the lesser items of trade is iron ore sent 


Mesabti 


Minnesota together with receipts from 


from Range of northeastern 
other ranges in the Lake Superior dis 
trict (Figure 4). Sand and gravel are 


brought in from a variety of places 
among which the vicinity of Sandusky 
Bay and neighboring islands 1s most 1m 
portant. Grain is received from. the 


Great Plains via Duluth and Chicago 
Petroleum is received from the Mid-con 
tinental and Gulf fields by pipe line and 
barge 


\nnual 
Report of the Lake Carriers’ Associa 


Reference mav be made to the 
tion, or to Lake Seri ‘ No - prepared by 


he Board of Engineers for Rivers and 
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llarbors, to obtain detailed information 


concerning quayage facilities, freight 


and transter rates, and the like freight 
rates published therein explain in part 
why Toledo is an important transship 
ment gateway. Inillustration, railroads 
publish rates for coal trom those mines 
of the Middle \ppalachian lield from 
which the bulk of lake coal originates 
only to ‘Toledo and Sandusky. Thus, 
these ports are unmistakably at a decided 
advantage. Without further manipula 
tion, freight rates will favor Toledo for 
the most part, not because they are dis 
criminatory in this case, but because of 
Toledo's location in terms of geographi 
cal distance. 


Port ADMINISTRATION 


Phe director Ol public S¢ rvice super 
port affairs \ 


responsible to the director, has authority 


VISES harbor master, 
to enforce the eity ordinances pertaining 
to navigation of vessels in the harbor. 
\ port commission serves as an advisory 
council to the director. 

‘The more progressive port authorities 
the 
ports have deemed it well to pro\ ide port 


or commissions at some of world 
mnprovements for the people at large 


rather than for a few individual in- 


terests \ great stride in this direction 
is public acquisition of Ownership of the 
entire water front. “The following tabl 
states the ownership, length, and develop 
ment of the water front on both sides of 


the Maumee It will be noted that the 


] 


railroad 


OL the 


own and have developed most 
Wate! 
a small 


1S cle \¢ lop ra| 


front while the city has 
merely hare, very little of which 


\t the 


Ine. leval questions as to riparian rights 


time of this writ 
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are being investigated by the port com- 





mussion so that the l'ederal Government 
nught undertake to provide a mooring 
basin along the west side of Maumee 
Bay. In order to expedite Improve 
ments it seems advisable for a port dis 
trict to be incorporated, owned publicly, 


\sa 


result of experience by other ports, care 


and managed by a port authority. 


must be taken that the port authority 
actually exercises authority in supervis 
Ing port affairs so that this title does not 
prove to be a misnomer. 


COMMERCI 


he 


merce is relatively low because virtually 


value of the water-borne com 
all port business is in bulky commodities 


of low unit value. Still, the compara 
tive rank of Great Lakes ports from 
1921-1930 reveals the fact that Toledo's 
tonnage is exceeded in volume only by 
the twin port at Duluth-Superior and by 
Buffalo. The port's total annual busi 
ness during this decade averaged ap 
It out 
ranked all Great Lakes ports in 1930 


proximately fifteen million tons. 


except) Duluth-Superior. even more 
promising for its prestige and future 
112% 


of tonnage between 1921 and 1930.) In 


growth ts the increase in volume 


excess of 18,300,000 tons were moved in 
1034. 


the total port business in 1935 amounted 


Preliminary figures indicate that 


to approximately twenty million tons. 


Toledo terminals handle more than 
two-fifths of all soft coal shipped from 
Lake (Coal 


nearly all of the outbound trafhe, petro 


:rie ports. accounts for 


leum but 


shipped in almost negligible quantities 


products ranking second 
Iron ore is the principal item received 
Sand and gravel are next in importance 
among the receipts, followed by coal and 
grain in small quantities. 

Some of the commerce data are shown 
graphically im 


igure 5. ‘The impor 


tance of freight rates in altering com 
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merce may be noted incidentally. To 
ledo ships quite as much lake cargo coal 
as the combined tonnages of all other 
Lake Irie ports. Still, coal is received 
at one of ‘Toledo’s docks from Sandusky. 
The explanation of this obvious paradox 
is that, in order to encourage shipments 
of coal to upper lake ports, the combined 
rail-lake haul on coal via Sandusky to 
Toledo (in this case considered an “up 
per lake port’) is lower than the pure 


Toledo. More 


specifically, the all-rail rate for coal to 


rail haul directly to 


ee ~omm 


hiGURE 4 
and Superior, 


Ashlan 


Sandusky and ‘Voledo from inner eres 


cent mines (a classification of coal mines 
according to location, 1.¢., those of West 
Virginia and Kentucky that are nearest 
to the southern shore of Lake lerie: the 
so-called outer crescent mines are also of 


the Middle Appalachian Coal Field, but 


more distant from Lake lerie) 1s $2.39 
from outer crescent mune the rate 1s 
$2.64. The lake cargo rate (combined 
rail and lake) is $1.81 from the inner, 


and $1.96 from the outer ere 
It is thus le 


cent mines 


expen ive to bring coal in 


for use at Toledo via Sandusky rather 


than a direct rail haul to ‘Voledo, regard 


le of the additional di stance and set vice 


Shipments to the port of Toledo are 
1, Marquette, and Escanaba 


IECONOMIC GEOGRAPHY 


the lak 
further, & 


cents per ton for transshipment at San 


involved, in order to secure 


cargo rate. ‘To illustrate 
dusky plus 30 cents for water transpor 
tation from Sandusky to Voledo must by 
added to the lake cargo rate from. thi 
mine-mouth. Such procedure involves 
a saving of 20 cents per ton from thi 
Inner crescent mines and 30 cents from 
the outer crescent mines. ‘This is clearly 
\ freight 


rate map is distinctly different from a 


a case of local discrimination. 


map showing geographical distance 





made mainly by those upper lake locations (Muluth 
from 


which iron ore is received 


The busine depression of the pa { 


everal years 


apparently ended for the 
port of Voledo during the 
1933 as 
markable IMNcrease 
The 


1933 amounted to 


Way wation 


eason of evidenced by the re 
of coal and iron ore 
total commerce in 
17,778,320 
compared with 14,703,980 tons and 9, 


1931 and 


movements. 


tons as 


626,509 tons in 1932 re per 


tively. ‘The tonnage handled during the 
navigation season of 1935 was greater 
than ever before. 
(CRITIQUE 
hailure to attract industries well 


uted to Voledo has been noticeable in 
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many respects as evidenced by : boats de 
siring to moor at Toledo but because of 
insufficient room have proceeded to other 
ports; absence of large iron and. steel 
plants that would have lower assembly 
and distributing costs than those at a 
center such as Youngstown; scarcity of 
foundry and machine shop industries 
that might serve Michigan centers more 
cheaply than those of Cleveland ; lack of 
additional automobile plants which 
might have been established in Toledo 
It is of utmost necessity that Toledo 
be alert to keen business rivalry so that 
it does not lose any of the commercial or 
industrial advantages acquired from na 
ture or civic action. Some of Voledo’s 
natural advantages may be altered by 
artificial changes. © Numerous trade cen 
ters have been known to rise and fall as 
a result of Pe wraphic or economic 


If lake 


points of transshipment such as San 


changes. rail coal rates to other 
dusky or Cleveland are lowered suff 
ciently asaresult of aggressive port com 
petition, “Poledo would lose much busi 
The Northern and 
Middle Appalachian Coal Fields, com 
mon to Lake Eerie ports, would then be in 
reality farther from ‘VPoledo 


ness to these ports 


Conversely, attention to the economic 
needs of this trade center should result 
ina steady growth of business which the 
natural environment certainly favors 
Rather than to seck growth through com 
‘Toledo may well 
adopt a policy of so improving its eco 


petitive advertising, 
nomic conditions that additional trade 
will be stimulated automatically It is 
suggested that the future port adminis 
tration at Voledo carefully consider the 
policies adopted at So progressive a port 
as Hampton Roads, Virginia, and some 
of the largest world ports such as Lon 
don, Hamburg, or Amsterdam 

lederal and local CX]H nditures, as well 
as those made by private interests, for 


harbor ‘Toledo 


Wuprovement at from 
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1866 to 1931 have been little more than 
$6,000,000. ‘The annual appropriation 
by New York State in retaining its canal 
system averages $3,500,000. The port 
of Toledo in one year (1929) moved 
more than 19,000,000 tons as compared 
New York State Barge 
Canal System which in its peak year 
(1930) moved only 3,500,000 tons. — In 
other words, the annual maintenance and 
New York's 


system is about one dollar per ton moved, 


to the entire 


operation cost of canal 
while that for ‘Toledo's port has averaged 
about one-half a cent per ton moved. 
The port has assumed national signi 
ficance as a result of its favorable geo 
graphical position and superior port, in 
spite of the lack of proper port manage 
It is unfortunate that the geo 
graphical index number for Toledo ts 
comparatively ‘The 


graphical index number” used herein re 


mient. 


low. term “geo 
fers to the intensity of the Toledoans’ use 
The 


complete utilization of all its geograph 


of their geographical environment. 


ical assets would award ‘Toledo an in 
100. 


tensity ratio, although subject to some 


dex value of The utilization in 
conjecture, is remarkably low as evi 
denced by much potentially valuable land 
which is essentially unused in the pro 
| sed outer port district, the outstanding 
need for the creation of additional moor 
ing space, and the failure to attract par 
ticular commercial and industrial enter 
prises which perhaps would have found 
the 


location at ‘Voledo more desirable 


than that eventually chosen. 


NEW 


Dear FOR PorT OF TOLEDO 


\lthough the port of ‘Voledo has at 
tracted much business, it has thwarted 
business in particular instances as a 
result of unorganized effort and arti 
ficially adverse conditions A pro 
nounced attempt is now being made to 
improve this situation \ 


new port 


commission has recently undertaken the 
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task. The next logical move in the evo- 
lution of port administration at ‘Toledo 
is the establishment of a port authority 
with powers for effective management 
of port affairs. 

The new deal entails such betterments 
as anew mooring basin in the west por- 
tion of the Maumee Bay, with a water 
front park and other reclaimed land 
made of the dredged earth. A turning 
basin is being provided near the head of 
navigation of the Maumee. .\. shor« 
erosion prevention project is partially 
completed. ‘The navigation channel has 
recently been increased to a minimum 
depth of 25 feet, with a width of 400 feet 
in the river section and 500 feet in the 
bay. <A the 
business is anticipated inasmuch as there 


revival of shipbuilding 
is hardly any better location on the Great 
Lakes for this industry than at Voledo. 
Proposed alterations of the port con 
sist 01 new quayage facilities along the 
lower west shore of the Maumee River 
and east shore of Maumee Bay as war 
ranted by future increases 1n business. 
There are no industries located adjacent 
to Maumee Bay. A large area along its 
east shore is well suited for quayage 
facilities and 


heavy manufacturing 


plants. Ships docking at the proposed 
Bay wharves would not be confronted 
with should be 


noted incidentally that four railroad and 


river navigation. It 


three highway bridges span the Maumee 
at Toledo. The use of wharf frontage 
above Cherry Street Bridge by large 
Develop 
ment of the outer harbor seems to be 


boats should be discouraged. 


logical and practical as business is en- 
hanced. It seems best to allow the en 
tire west shore of the Bay as far as 
Ottawa River to remain as park and 
In that the pre 
vailing winds blow from the southwest, 


residential districts. 


these west-shore districts will not be an- 
noyed by smoke from the above-pro- 


posed commer¢ ial and industrial sites. 
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The inauguration of a trade promo 
tion scheme insuring economical port 
operation will be forthcoming when the 
city becomes adequately impressed with 
its necessity. Future progress of the 
port, however, will not be impelled bs 
environmental qualifications but rather 
will necessitate the application of man’s 
initiative and ingenuity to bring about 
the most effective returns from the set 
ting which nature has afforded 
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lLomestic 
occupying about 
trathic. Domestic 


FiGURE 5 rank first, 
normally three-fourths of the 
total shipments have been 
more than five times as great as domestic receipts 
during the last fifteen years. Soft coal and coke 
constitute practically all of the total domestic 
shipments with an average movement in excess 
of ten million tons. More than fourteen and a 
half million tons moved out in 1927. All other 
items, comprising less than one-half of one per 
cent, consisted principally of fuel oil, gasoline, 
automobiles, wheat, limestone, and pig iron. 
Domestic receipts rank second, normally occu 
pying about one-seventh of the total, or close to 
two million tons. Iron ore is the most important 
receipt, seven-tenths of the total. 
Sand and ‘gravel has second place in receipts, 
while coal ranks third, and grain fourth. The 
following commodities in combined amount usu 
ally account for less than three per cent of the 
domestic receipts: flax, petroleum and products, 
coke, phosphate rock, sulphur, cement, limestone, 
and some miscellaneous freight. Foreign trade 
involves a very small share of the port’s business; 
exports constitute one-tenth, imports one 
seventieth of the total. Sand and gravel, which 
have shown a relative increase, account for most 
of the imports. Grain, flax, lumber, lath, wood 
pulp, and trap rock are imported in very small 
amounts. Nearly all exports are comprised of 
Petroleum products is the only other class 
of commodities of any consequence. Outbound 
movements of corn, rye, and wheat are almost 
negligible. 


shipments 


averaging 


coal. 


GEOGRAPHIC ASPECTS OF THE GERMAN 
TOURIST TRADE 


Arthur C. Selke 


Hk Reich was not the first coun- 
try to develop a scientific study 
of tourist trade. Italy led the 
Mariotti, director of the /:nte 
Nastonale per le Industrie Turistiche and 


protessor at the University of Rome, in 


Way. 


his book, Leziont dt Economia T uristica, 
published in Rome in 1927-8, laid the 
basis for a scholarly study of the sub 
ject. 


Other countries—l*rance, Spain, 


Austria, Greece, and Jugoslavia—have 
made contributions to the study of tour 
ist trade. 

Recognizing the importance of a set 
entific study of /remdenverkehr, or 
tourist trade, Germany immediately fos 


tered it. The Italian model was imi 
tated by Professor Robert Gluecksmann 
in organizing the “Institute for the 


Development of Tourist Trade,” asso 
ciated with the School of Economies at 
Berlin (Forschungsinstitut fuer den 
l‘remdenverkehr, angegltedert der Han- 
delshochs« hule Bs 


wide variety of courses, including legal 


This school offers a 


aspects, economics, 


hotel- and inn-keepers, exercises in the 


study of tourist trade, methods of 


attracting tourist trade, tourist trade 


statistics, and the geography of [rem 
denverkehr with views and field trips 
A large variety of courses bearing on 
the problem, such as geography, cli 
matology, balneology, medicine, psy 
chology, government, and sociology are 
offered. This institute 
quarterly publication, Archiv 
Fremdenverkehr, concerning 


also issues a 
fuer den 
the 
nomic conditions in the tourist and allied 
trades: 


eco 


besides publishing books regu 
larly on such subjects as Berlin hotels in 
the tourist trade, theories of the tourist 


bo Ikkeeping for 


trade in Europe, and analysis of the tour 
ist trade in Upper Silesia. However, 
many other of the higher schools besides 
the one at Berlin offer similar courses to 
analyze and stimulate a scientific study 
of tourist trade. Careful statistics have 
been gathered concerning the amount 
and distribution of this type of pas 
senger traffic in order to encourage its 
development intelligently. In Bavaria 
tourist trade figures were kept even 
before the World War and 938 com 
munities there reported statistics for 
l‘remdenverkehr in 1930. Wurtem 
berg has kept figures on it since 1923; 
Saxony, limited statistics since 1921; 
Baden, beginning its collection of tourist 
statistics late, kept very comprehensive 
figures 


and Hesse 


state statistics, and Hamburg, 


Thuringia kept 
Bremen, 
and Luebeck, statistics for city touris' 
trade. Prussia, constituting the greater 
part of the country, has developed tour 
1927. There 
were few sections of the country, in fact, 
without such figures by 1930. 


ist trade statistics since 


STATISTICAL ASPECTS 


Various types of Fremdenverkehr 


statistics are kept. Usually two meth 
ods are used in securing such statistics: 
first, a count of the actual number of 
tourists in any locality regardless of 
length of stay, and, secondly, a count of 
the actual number of overnight lodgings. 
Both of these figures are easy to obtain 
because of the passport system prevail 
ing there. The former method is more 
important from the standpoint of trans- 
portation, the latter from the standpoint 
of the communities visited. From the 
viewpoint of transportation the length of 
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journey would furnish the best statistical 
but this difficult to 
Needless to say, there is no 


criterion, is very 


compute. 
good single index for measuring tourist 
trade. Borman, in his book, Die Lehre 
vom Lremdenverkehr, estimated roughly 
that 18.5 million tourists occupied the 
56.7 million beds away from home in 
1928 and that 4.3 million, or 7.6 per cent, 
of these tourists were foreigners. 

The foreign tourist trade shows some 
interesting trends. ‘The United States 
easily contributed the most visitors in 
1928. 


that Americans, with more wealth per 


The chief reason, no doubt, is 


capita, visited all countries more than 
did those of other nationalities. But 
another reason is that since Germany has 
contributed more immigrants to the 
United States than any other country of 
which we have a record, naturally many 
to visit the 
Of the total 
overnight lodgings by foreigners, 762.2 
thousands, or 17.6 per cent, were by 
people from the United States in 1928. 
The Netherlands are responsible for 


Americans would be eager 


land of their ancestors. 


513.5 thousand overnight lodgings, or 
11.8 per cent; Austria, 500.1 thousand, 
or 11.5 per cent; and Great Britain, the 
three Scandinavian countries taken as a 


whole, and Switzerland, 7.9, 7.7, and 
5.9 per cent, respectively. The fact 
that Czechoslovakia used but 5.5 per 
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but 2.9 per cent of the overnight lodg- 
ings shows that the Slavic and Irench 
peoples, although neighbors, visit Ger- 
many but little. The influence of neigh- 
boring countries on individual states of 
the Reich Austria 
contributed the most tourists to Bavaria 


is also noticeable. 


in 1928; Czechoslovakia and Austria to 
the Free States of Saxony; the United 
States overwhelmingly to Baden, with 
The 


United States led, and the Scandinavian 


the Swiss a not very close second. 


countries came second, as visitors to the 
old Hanseatic cities. 


I ACILITIES 


In order to accommodate a growing 
intra-national as international 
tourist trade, the country must utilize a 
variety of facilities, the chief of which 
the of 


sengers. The most gigantic agency for 


well 


as 


are various conveyances pas 
passenger transport is the Reichsbahn. 
Krom 1926-1929, inclusive, 
ported 13,823; 14.635: 15, 


14,597 millions of persons, respectively, 


it trans 
235: 


and 


It is note 
worthy that in 1928 the railroads carried 


in each of the four years. 


76 per cent of the tourist trade. Their 
closest competitors were private automo 
biles, carrying 12.0 per cent. With 


increasing mechanization of Germany, it 
is safe to predict that the automobile will 
continue to gain at the expense of other 


. ) e - 7 ¢ se . r 0 awtber aries ¢ 
cent, Poland but 4.6 per cent and France modes of travel, particularly as_ the 
TABLE I 
TR PORTATION BY VARIOUS MODES OF TRAVEL IN GERMANY IN 1928 (a 

P Number of Of the Passenger Kilo 
Vumber of : ° 
P Passenger meters the Followine Are p 
, 4 , , , P r 
Modes of Trave as eee Kilometers Attributed to Tourist ; : : 
agitiin Traversed Trade. In Billions of ee 
ss iat in Million Passenger Kilometer 
Reichsbahn 2,009.4 47,649 20-25 tos0 
*rivate ilroad 88.8 1,421 
— ee 1-15 10 
Side line railroad 108.0 1.296 
Street railways 1,284 0 22,000 
Inland waterways 5 00 0.1-0.2 0.5 
Buses run by rail: » 9 
Postal buses 68 8 
Sol a a ? 
Auto transportation compar 4.2 2,000 e-£.9 F 
Private auto 350 11,000 3.5-4.0 12.0 
Airplane (Lufthansa 0.12 28.9 0.03 0.1 
Coastal shippir 0.5 000 1.0-1.5 1.0 
»7~35 100.0 
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country becomes more prosperous and 
as prohibitive taxes on automobiles are 
lowered. Airplane and inland water 
passenger traffic is so seasonal that it 
must be considered largely tourist trade. 
Even so, the two carry only about 1.0 
per cent of the estimated tourist trade 
of the country. 

Among the facilities, accommodations 
play a vital part in the encouragement of 
the nation’s Special 
efforts are made to provide accommoda- 
tions that will attract tourists, although 


tourist trade. 


not to the extent that this is done in 
Switzerland. A typical classification of 


German accommodations is the fol- 


lowing ‘ 

1. Hotels, inns, hospices (//otels und Gas- 
thoefe). 

2. Convalescent and rest homes (Lrholung- 

sheime ). 

Sanatoria and spas (Sanatorien). 

Boarding houses (/remdenpensione ). 

Private quarters (Privatquartiere ). 

6. Shelters for hikers and young 
(Wander-und Jugendherberge ). 


mn Ww 


pee ple 


Hotels and inns are not very different 
from those of other lands, except that 
the 


clean, have few of the elaborate plumb- 


smaller inns, while scrupulously 
ing fixtures to which Americans are 


accustomed. Rest and convalescent 
homes, spas and sanatoria, are much fre- 
quented by Germans, who do not neces- 
sarily wait until they are very ill. 
Boarding houses ( pensione ) and private 
quarters are satellites of all the afore- 
mentioned accommodations, taking care 
of overflow trade. Shelters for wan- 
derers and young people are distinctly 
German institutions. The youth of 
Germany, as part of the Youth Move- 
ment, has for some years been organized 
Students 


hike or go by bicycle long distances. 


for wandering. and others 
In 1932 there were over 250,000 organ 
ized wanderers there; 2,468 wanderers’ 
associations, owning 70 inns at scenic 


places, 73 observation towers, 230 shel 





FIGURE 1.—1. 
Sea, and the Hanseatic cities. 2. 
Germany’s land of lakes. 3. 
tic Sea bathing resorts. 4. E 


Northeastern Germany, North 
Mecklenburg, 
Pomerania and Bal- 

‘ast Prussia with 
Masurian lakes. 5. Westphalia. 6. The Harz. 
7. Berlin, Potsdam, and Brandenburg. 8. The 
Khine and its lateral valleys. 9. Cassel and the 
Weser. 10. Thuringia. 11. Saxony. 12. Sile 
sia. 13. The Palatinate. 14. The Main and 
the Rhine. 15. The towns of Northern Bavaria. 
16. Baden. 17. Wurtemburg. 18. Munich and 
the Bavarian Alps. Schematic division for tour- 
ist trade purposes. Such schematic caricatures 
of maps are commonly used in Germany. 


ter huts, thousands of rest benches, 
water fountains, and guide-posts which 
marked over 55,000 kilometers of path- 
ways for tourists. Additional cheap 
accommodations are also provided, espe- 
cially by cities in favored tourist sec- 
tions. ‘The most widely used of this 
type of inn is the Jugendherberg. In 
1931 there were 2,300 Jugendherberge, 
sheltering almost 5,000,000 wanderers, 
a growth within twenty years from sev- 
enteen such inns with 3,000 overnight 
visitors. 

Tourist bureaus and other organiza- 
tions operate to facilitate the nation’s 
tourist trade. These organizations 
found in all large cities, 
addition to the 


bureaus, travel and youth associations, 


which are 


include, in regular 
bath organizations, unions of hotels and 


taverns, and chambers of commerce. 
‘Transportation companies of course lead 
in the number of bureaus. In 
the 


there 


many 
and 
tourist 


depots of national 


private 


railroads are informa- 
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tion booths. 


The MER (Mitteleuro- 
paeische Reisebuero) was in fact organ- 
ized to serve the Reichsbahn and vari- 
ous German, and 


1931 


Italian, 
Irench ocean shipping lines. In 
there about 220 MER tourist 
bureaus. The North German Lloyd 
and Hamburg American steamship com- 
panies maintain their own, while the 
Reichspost (Federal Postal Service) 
functions also to advertise German tour- 
ist facilities. 


English, 


were 


foreign companies also 
operate tourist agencies in Germany, 
such as Thomas Cook and Sons, the 
[.S.G., the American Express, and all 
the leading steamship lines. Geograph- 
ical influences are apparent in many of 
the tourist The fact that 
there are such organizations as an “Offi- 
cial 


agencies. 


Bavarian Travel Bureau,” with 
over 100 agencies, and a Landesverein 
Badische Heimat, an association for the 
development of Baden, shows the influ- 
ence of the old political 
Other organizations like the Oden For- 
est Club, the Black Forest Ski Club, and 
the Harz Club are the results of regional 
influences. 


divisions. 


The bureaus, associations, 
and clubs which foster tourist trade are 
by no means unimportant. 
1925 the German Travel 
Bureaus, operating but a fraction of the 
tourist the land, had 364 
agencies employing 2,072 persons. In 


As early as 
Union of 


bureaus of 


Berlin and other cities whole sections 
of newspapers are devoted to advertis- 
ing resorts, spas, hotels, winter sports, 
and other tourist interests. Expendi- 
tures to attract and facilitate the visi 
tors are enormous in Germany. These 
agencies are supported partly by sale of 
bulletins and tickets, but all bureaus are 
kept up largely from private and public 
subsidies. 


(GEOGRAPHICAL ASPECTS 


Tourist bureaus and other agencies 


find it easy to stimulate tourist trade, 
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for Germany has many physiographic 
advantages to attract visitors. In fact, 
so thoroughly has the idea been sold 
there that the country has been divided 
into eighteen distinet tourist regions. 
Climate and topography exert great 
influence upon the extent and direction 
of remdenverkehr. 

Influence of Clmate. Naturally 
enough, summer is the favorite season 
for tourist trade. Only under the most 
exceptional conditions will any other 
The 


summer 1s no 


season bring as many tourists. 
warmer temperature of 
doubt the biggest factor, but the greater 
amount of daylight for observing scen 
ery and the greater amount of sunshine 
for 


also enhance the value of summer 


vacationing. The passenger traffic on 
the Rhine river, chiefly tourist trade, was 
distributed monthly on the boats of one 
company, during 1927-1929 inclusive as 
follows: April, 1.1 per cent; May, 11.3; 
June, 17.8; July, 26.7; August, 27.8; 
September, 14; October, 1.3; Novem 
ber, December, January, February, and 
March, 0.0 per cent. In air transporta 
find similar trends. In 1929 


there were only a few more than 200,000 


tion we 


plane kilometers flown in January, the 


poorest month, while in’ July and 
\ugust, the peak months of the year, 
there were more than 1,400,000 plane 
kilometers flown on the regular routes. 
In bus traffic of the Retchspost we find 
similar trends. Nine of the 23 bus lines 
under the direction of the division of 
Brunswick are run only in summer; 21] 
of the 71 bus lines under the jurisdic 
Ierfurt; five of 
the 21 of the Stettin division ; and eight- 
een of the 43 postal lines directed by 
(ne 


might indeed be led to suppose from 


tion of the division of 


Munich are summer lines only. 


these figures that summer is the only 
season important in the tourist trade of 
Germany, but other seasons also draw 
traffic. 





(GEOGRAPHK 


Germany makes a serious bid for the 
winter sports trade that would otherwise 
go to Switzerland, Austria, and other 
lands. Dependability of snowfall is so 
unportant for winter sports that daily 
government reports list the snow in all 
unportant newspapers, in depots, and 
over the radio. Snow is by no means 
permanent in many sections of the coun 
Only the part 


appreciable snow at sea level. 


try. eastern has any 
Noenigs 
berg in East Prussia had a cover of 94 
millimeters in 1929, whereas Cleves in 
western Germany near the Netherlands 
had but 26 millimeters. Quite naturally 
the highest points have the greatest pre 
cipitation. The Zugspitze of Bavaria, 
the highest point, had 294 millimeters of 
snowfall; Schneek« ppe, had 
201 millimeters; Feldberg in the Black 
had 196; the 


Thuringia, 157; Brocken in the Harz, 


Bavaria, 


leorest lichtelberg in 


161 millimeters. These are among the 
dependable winter sports centers of Ger 
many, Where skiing, ski-kjoering, moun- 
tain climbing, curling, bob-sledding, 
horse racing on ice, tailing, figure skat 


ing, ice daneing, and hockey are engaged 
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in. Because the places where winter 
sports are practised are also. sceni- 
cally desirabie in summer it is diffi- 
cult to isolate winter sports statistics. 
In the Feldberg, Baden, region, FKebru- 
ary the tourist trade, 
although the summer months closely 
approach. it. 


has greatest 
HLlowever, if the January 
tourist trade is large when compared 
with the autumn trade, one may perhaps 


assume that winter sports were the 
attraction. ltloechenschwand in_ the 
Black Forest, 1,108 meters above sea 


level, had 67 tourists staying a total of 
2,090 nights in 1930, a figure exceeded 
only during July and August. In a 
similar manner, St. Blasien in the Black 
forest had 836 guests in January, a 
figure exceeded only by the three sum- 
mer months. 

A rather amusing corollary on the 
supposed climatic advantages of certain 
German resorts is the multiplicity of the 
so-called Luftkurorte (fresh air health 


resorts), where the attraction 1s no 
doubt the ultra-violet rays. Of 204 
health resorts listed for Baden, 60 


are entirely of the fresh air variety. 





FIGURE 2. 
Luftkurorte, which attract visitors because of supposed climatic advantages. 


Neuwerk-on-the-Bode. 


This village is one of the many “fresh air health resorts,” 










Ground water 


Springs 
Ordinary 
Thermal 


Mineral 
Iron 
Salt 
Sulphur 
Radium 


Carbonate 
Running water 


Small streams 


Large streams 
Ice and snow 


Vulcanism 


Crustal movements 


Phystographic Agencies 


Lakes, seas, shore action 


Types 


Very common 
W iesbaden 
Baden-Baden 


Petersta: 
Donaueschingen 
Kolber g 
Langenbruecken 
Heidelberg 


ode in Harz Mts. 

Wehra 

Rhine, Elbe, Weser 

No marked glacier in land but 
permanent snowfield on 
Zugspitze 

Snow tor winter sports 


North Sea, Baltic Sea, Sch- 
werin Lake, Chiem Sea, 
Titisee 


No active volcano 


No earthquakes 
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TABLE 


PHYSIOGRAPHIC AGENCIES AND THEIR RESULTING FEATURES IN GERMANY 





II 


Resu/ting Land Feature 


Caves 
Limestone 


Gypsum 
Sink hole lakes 

Gypsum 

Limestone 
Sink holes 


Dissected topography, flood 
plains, mature highlands 


Moraines, outwash 
lakes, islands 


plains, 


seaches, bars islands, 
lands. 


moor- 


Laccoliths, lava flows, basaltic 
columns. Hot springs and 
lakes 

Uplifted highland and depres- 


sions 





Examples 


Ruebeland 
Donaueschingen 
K yffhaeuser 


Jues Lake 


Oden Forest 
Vistula delta 
Rhine slate highlands 


Moraines, parallel to Baltic 
Hills around Berlin 

Island of Ruegen 

Norderney beach. Baltic 
beaches 

Rhoen Mts. Eifel highlands. 


Erpeler-Ley columns 


Harz Mountains 





Regardless of what section of the coun 
try one travels through, it seems that one 
runs into a Luftkurort on every little 
hillock. In general, however, they are 
located away from cities, in places with 
high altitude, in forests, or beside lakes. 
Baden’s fresh air health resorts are quite 
The 
official report lists as important only 
those Luftkurorte situated at more than 
680 meters altitude for the Black Forest, 
but for the Oden Forest and Lake Con- 
stance places of 


typical for the country as a whole. 


altitude are 
That the Germans themselves 
doubt somewhat the efficacy of the Luft- 
kurort from the fact that the 
Minister of the Interior in 1932 hesi 
tated to give either seaside resorts or 
Luftkurorte carte blanche for curative 
properties. The 


lower 
chosen. 


is seen 


fresh air cures have 


their greatest flowering in) summer. 
Almost invariably during July and 


Thuringia 
Black Forest 


August there is the heaviest trade, while 
i 

in December and January, unless there is 
considerable winter sport, there 1s the 
I leidel- 


berg in Baden, a typical fresh air cure, 


least. Thus, Hardheim near 
situated 271 meters above sea level, and 
too low for a dependable supply of snow, 
had the largest attendance in July and 
\ugust in 1930. 

Influences of Topography. 


raphy is another important factor creat 


‘Topog- 
ing tourist trade in Germany. — It is not 
only necessary to offer visitors physio 
graphic features out of the ordinary, but 
also a considerable variety of them. 
Thus, Prussia, scenically uniform, but 
with three-fifths of the nation’s popu 
lace, gets less than half, while beauti 
ful Bavaria, with but one-eighth of the 
populace, gets more than one-fifth of the 
56.7 million lodgings away from home 
Some 


classification of physiographic 
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features as shown in Table II, is desira- 
ble in making clear certain developments 
in the German Iremdenverkehr. 

Baths or spas, particularly those of 
ofter attractions for 


Baden, many 


tourists. Dunes and other formations 


caused by winds are comparatively 
unimportant from a tourist standpoint. 
Mineral and hot springs form the chief 
interests. 

Hater 


practically all varieties of springs are 


Ground Phenomena. Since 
found in Baden; since one of the leading 
spas of the world is at Baden-Baden ; 
and since Baden-Baden with but 30,000 
inhabitants had over 95,000 guests in 
1929, that is three visitors for every 
inhabitant, the province of Baden may 
he studied as typical of the spa regions 
of the land. The Baden 
means tobathe. Marcus Aurelius often 
stayed at the baths of Baden, for they 


very name 


were well established by early Roman 
At Badenweiler ruins of Roman 
The 
reputed healthfulness of the baths, par 


times. 
baths are found in good condition. 


ticularly the thermal, is to some extent of 
course traditional. ‘There was a time 
when medicine was far less efficacious 
than it is now and deficiency diseases 
were not well understood. There are 
small amounts of various minerals in 
the thermal and other mineral springs of 


Baden. Bunsen, the famous chemist, 


found many minerals in the Baden 
springs. In fact, the elements caesium 


the 
waters of Duerkheimer springs in the 


and rubidium were discovered in 


Palatinate, adjoining Baden. — lodine, 
sulphur, carbonates, silicates, iron, man 
ganese, magnesium, and other elements 
and compounds of them are found in 
these waters. Before thyroid difficul 
the lack of 


iodine, goiter sufferers found relief by 


ties were associated with 
drinking and bathing in such waters. 
Even now one cannot be sure that such 


springs do not have beneficial effects not 
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yet discovered by science, just as the 
iodine and radium emanations, such as 
are found in certain Badensian springs, 
are now known to be beneficial. 

Official divided the 
health centers of Baden into health baths, 


statistics have 
thermal, iron, salt, sulphur; fresh air 
health resorts (Luftkurorte ) and miscel- 
laneous cures. 
thermal 


The widely frequented 
baths are at Baden-Baden; 
Badenweiler with slightly warm water ; 
Heidelberg with slightly warm water 
containing very strong radium irradia- 
tions; Krozingen, near 
water at 100° I. ; Saeckingen; Sulzbach 
with slightly warm water but having also 
Glauber salts and radio-activity. At 
Krozingen the springs have lithium and 
carbonate in addition. 


l‘reiburg, with 


l‘ewer tourists 
visit the so-called chalybeate springs 
(Stahlbaeder) at Bad Peterstal, Gries- 
bach, and Rippoldsau, which are also 
advertised as being radio-active and car 
the first of which also 
contains lithium. Mud baths (JMJoor- 
baeder) are at Rippoldsau. The Ba- 
densian salt baths (Solbaeder) come at 


bonated, and 


least as low as the Permian strata of this 
This stratum fur- 
nishes much of the salt and potassium of 
Bad Duerrheim, located 703 


section of Europe. 


Germany. 
meters above sea level, has the highest 
salt springs in Europe. The salt con- 
tent here is not solely sodium chloride. 
Bad Rappenau, Donaueschingen, and 
Rheinfelden all have salt contents higher 
than 25.0 per cent, the last named being 
more than 30.0 per cent. In addition, 
there are sulphur baths between Heidel 
berg and Karlsruhe. 

Baths and spas are also quite common 
in other partsof Germany. Inthe Harz 
Mountains, for instance, we find various 
types of mineral springs, as the chaly 
heate springs of Alexisbad, Altenau, the 
salt springs at Lautental. Herzburg, 
Thale, Suderode (containing potassium 


The 


chlorides also) and Stecklenberg. 
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carbonated or acid springs are near 
Goslar and Wildemann. 

Not only is ground water itself impor- 
tant, but caves resulting from ground 
action attract 
found in several 
places in Germany. Inthe Jura Moun- 
tains in the towards the head- 
waters of the Danube there are many 


water also tourists. 


Limestone caves are 
south 


limestone caves and sinkholes, a verita- 
ble karst topography. Ruebeland and 
Grund both exhibit caves in the Upper 
Devonian limestone of the Harz, while 
at Scharzfeld in the Harz there is one 
in later limestone. More unique to the 
country are the many gypsum caves. 
These apparently do not form either 
stalactites or stalagmites (tropfsteine ), 
nor crystals, such as are usually found 
in limestone caves. The gypsum caves 
dissolve differently from limestone and 
present a very dissimilar appearance. 
The largest of these is in the Ky ffhaeuser 
Mountains, the Barbarossa Cave, while 
others are found at Uftrungen, Rot- 
tleberode, Questenburg, Osterhagen, 
Werne, Steigerthal, Tettenborn. Sink 
holes in gypsum have formed lakes near 
the Harz in such places as Seesen, Harz- 
illrich, and 


All varieties of caves and 


berg, Rossla, a tunnel at 
other effects. 
sink holes are very popular with tourists. 

Running Water Phenomena. Run- 
ning water also has played an important 
part in producing amusements for /rem- 
denverkehr. On the 


boating is popular, along the smaller, fish 


larger streams 


kinds are found as. well. 
Just as in the Black Hills of America 
fishing for trout draws tourists, so it 


of various 


In the official reports 
for the province of Baden for 1930, 
trout (forellen) and 
listed. Besides providing fishing and 
swimming, running water in its effects 


does in Germany. 


“other fish” are 


has presented a dissected topogranhy, 


such as the Oden Forest, which is a 


rendezvous for tourists. 


Il od plains 
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also have that is attractive, 
such as at Marienburg on the delta of 
the Vistula. 

Effects of Although 


there is no glacier in Germany, features 


scenery 


Glaciation. 


resulting from the ice ages are very 
important for tourist purposes. ‘There 
course, a permanent snow field 
near Zugspitze, the highest peak of the 


1S, of 


land, but those seeking amusement on 


glaciers must go to other countries. 


dD 
‘Topographic results of glaciation, how 


ever, are more significant for tourist 
While with their 
round-topped hills draw some visitors, 
But the 


lakes are glacial in 


trade. moraines 
they are of secondary rank. 
most important 
origin. The Masurian lakes, those of 
the tree State of Mecklenburg, those in 


the vicinity of Berlin, Chiemsee and 
similar lakes in Bavaria, Titisee in the 
southern Black Forest, every one an 


important tourist center, are all glacial 
lakes. 

I: ffects of Large Bodies of Water. 
All large bodies of water draw visitors 
because of beaches and other features. 
The popularity of the Baltic and North 
Sea attest to this 
Seaside resorts get a very large per 
the Reich's tourist. trade. 
In the fiscal year, 1927-8 (April to 
March) there were 4,238,000 visitors at 
1,978,000 at those of the 
North Sea; while only 918,000 tourists 
visited the Tlarz Mountains during the 


resorts influence. 


centage of 


Baltic resorts: 


same period. This gives one an inkling 
of the popularity of seaside resorts with 
the The that the 


Baltic has such a tremendous vacation 


(sermans. reason 
trade is in its freedom from tidal effects, 
and Llowever, 
even the North Sea with its fluctuating 


its uniform sea level. 


shore line is a resort of considerable 


magnitude. 
Volcanic Phenomena. 


\Ithough 


there are no active volcanoes in Germany 


at the present time, their resulting fea 
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tures in the Rhoen Mountains, the Eifel 
highlands, and the Erpeler-Ley columns 
on the Rhine attract tourists. Some 
lakes and hills arousing great interest 
in the Eifel highlands are the result of 
vulcanism. However, all of these mani- 
festations are small. Hot springs are, 
of course, caused by volcanic actions. 
Wiesbaden, already used as a spa by the 
Celts, which attracted 151,841 guests in 
1929, draws visitors because of such 
beauties at 


springs. The volcanic 


Krpeler-Ley, visible to all taking the 
Rhine river trip, are considered impor- 
tant enough to cause the formation of an 
“Organization to Protect the Erpeler 
Ley.” 

Diastrophic Phenomena. 


tains of the country are caused largely 


‘The moun- 


by crustal movements, and this, then, 
indirectly creates Opportunities for the 
tourist trade. The Harz, the Thurin 
gian forests, the Rhine trough (a rift 
valley), the Black Forest, and other 
highlands of the land are sharply set off 
from other areas lower in altitude on at 
least one side because of ge le vical crust- 
al movements. In the Juras, extend- 
ing from Switzerland into Germany, the 
mountains are largely folded as are the 
\ppalachians of eastern United States. 
Crustal movements are vital in creating 
remdenverkehr, for the above men 
tioned regions are among the most 
scenic and are therefore the most fre 
Black Forest and the 
Harz, to mention only two, attract about 


quented. ‘The 


a million and a half visitors in any 
twelve-month period. 

Not only are individual physiographic 
features vital, but combinations of sev 
eral or all operate to stimulate /*rem 
denverkehr. 


we find canyons, caves, rapid streams, 


for instance, in the Tlarz 


cliffs, natural lookouts, and other entice 
ments. And these physiographic fea 
tures are further supplemented by cer 


tain organic geographic features such as 


animal and plant life of ranking impor- 
tance. 
Fauna. The fauna of Germany are 
utilized to draw tourists to some extent. 
The hunter finds opportunities for sport, 
although the amount is not commensu 
rate with that of the United States. 
Deer, wild swine, chamois, partridges, 
pheasants, and water fowl are some of 





FIGURE 3. 
minden-in-the-Solling. 
and walls are of beautiful purple sandstone. 


The gate of the city wall of Holz 
The shingles of both roof 


the animals finding their way into the 
German hunter’s bag. Fishing is of 
some interest to vacationists there, for 
The Baltic 
and North Seas provide opportunities 


the German loves to eat fish. 


for this sport, as do all rivers and lakes. 
Modes of fishing are somewhat different 
there, traps being used to catch the 
popular eel, and fly-casting for trout. 
The official bulletin on tourist trade for 
Baden considers trout and other fish 
important enough to enumerate as one 
of the twelve major attractions for tour 
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In the Harz 
are tamed for 
\Vild creatures are so 
tame at some of the resorts that they 


ists at the Baden resorts. 
Mountains wild birds 
sale to visitors. 


can be fed by hand, as can the famous 
gulls of Berlin and the bullfinches of 
Potsdam. 

Flora. ‘The plant life of the country 
functions as a minor aid to tourist trade. 
Aside forest and 
heath in the Harz, and the heather of 
the Lueneburger Heide, there is little 
aboriginal plant life to entice the visitor. 
Until the government took over scien- 
tific forestation the nobility were the 
main defenders of the native plant and 
animal life. Today scientific forestry 
has made many areas of the country 
attractive artificially. Thus, the once 
dominant deciduous forests have been 
largely replaced by coniferous varieties. 
The Douglas fir, native to western North 
America, has grown twice as rapidly 


from some virgin 


there as other varieties planted, and trees 
like the American red oak, Japanese 
larch, and the maple are being tried. No 
doubt this variegation will add a great 
deal to the scenic attractiveness of vari- 
ous mountain resorts. The importance 
of forests to Germany lies not so much 
in the commercial values, but in their 
attractiveness to visitors. 
travel long distances to see trees in 
bloom. 


Germans 


They will watch the blossom- 
ing of the almond, cherry, plum, black- 
thorn, apricot, peach, nectarine, and 
tulip ; and the flowering trees of Potsdam 
always are popular with guests. There 
is even a special festival each spring at 
Werder, near Berlin, during the apple 
To this festival people 
flock from all over the country and river 
boats of the Havel and Spree give 


blossom season. 


reduced fares for it. 


HuMAN FACTORS 


Although historic treasures are arti- 
ficial, they are influenced by geographic 
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influenced 
the types of historical treasures avail- 
able. 


factors. Topography has 
The castles along the Rhine, for 
On the 
plains castles were frequently placed on 
islands of rivers and if 


example, are largely on cliffs. 


not, artificial 
islands were created by moats or canals. 
Brunswick, and as 
early as 1459 at Ruegenwalde, Pomer- 
ania. Building materials 


This was done at 
were also 
affected by the topography of a region. 
The old churches of and 
Heidelberg were made of local sand- 


Freiburg 


stone, red in color. Slate was used in 
sections of the Rhine slate hills. In the 
Solling hills thin sheets of purplish 
sandstone were used to cover the sides 
and roofs of houses. Where there was 
no stone available, wood, 
stucco was substituted. 


brick, or 
In some scenic 
regions, like Wernigerode, wood was 
popular for constructions, and Clausthal- 
in-the-Harz has the largest 
church of Germany. Sometimes his- 


wot den 


toric features, like the old Roman baths 
Muse- 
ums are generally the geographic and 
historical repositories of a 
Nearly every German town and village 
has a museum, and metropolitan centers, 
like Berlin, Dresden, Munich, Hamburg, 
have world-renowned 
museums. 

A different type of artificial attraction, 
but one also drawing thousands of visi- 
tors, is the commercial fair (Messe). 
The one at Leipzig is the leading Ger- 
man example. Although most Frem- 
denverkehr occurs in summer, in Leipzig 
the peak month for tourists is March, 
which coincides with the month of its 
largest Messe. 

In addition to fairs, industrial attrac- 
often draw travelers. Despite 
grime and dirt the Ruhr cities are visited 
by many tourists. People from other 


at Badenweiler, attract visitors. 


region. 


galleries and 


tions 


lands are quite likely to consider worth- 
while a visit to a chemical plant at Mann- 
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heim or to a publishing establishment at 
Leipzig, for example. 

While the size of a city is important 
in attracting commercial passenger traf- 
fic, size does not necessarily make for 
great numbers of tourists. When traf- 
fic to any city 1s unusually seasonal one 
can say that it is tourist trade rather 
than utilitarian passenger traffic. Ber- 
lin, the largest city, 1s not important 
from a tourist trade standpoint, even 
though it had in 1929 the largest number 
of visitors of any city inthe land. Ber- 
lin visitors are not in general tourists, 
for there is little fluctuation 
On the other hand, Munich, 
fourth largest city, which ranked second 
in the number of visitors in the same 


seasonal 
evident. 


year, shows a distinct seasonal variation 
in the number of visitors. Munich has 
less than one-third as many visitors in 
the slackest month as in the best, 
whereas Berlin had almost two-thirds as 
many at ebb as at flow tide. In Munich 
physiographic features, such as accessi- 
bility to the Tirol, tend to make August 
the best tourist month. Baden-Baden, 
with baths and gaming facilities, had 
but one-tenth as many visitors at ebb as 
at flow tide. The city with but 30,000 
inhabitants, had over 95,000 guests in 
1929, that is it had three visitors for 
every inhabitant, while Berlin had but 
one visitor for every three inhabitants. 
Of 125 cities reporting together an 
increase of 4.4 per cent in their 1933 
tourist trade over that of 1932, only 30 
were big cities, while 43 were typical 
tourist cities, 36 health resorts, and six- 
teen seashore resorts. It becomes 
apparent that cities is but a 
relatively minor factor in the develop- 
ment of tourist trade. 


size of 


IMPORTANCE OF TouRIST TRADI 


Germany s Rank. Germany does not 
rank as high as some other countries in 


the fostering of tourist trade, particu 


Nm 
— 
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FIGURE 4. 
It is especially used for grand opera, which 
attracts many visitors to Berlin and other large 
cities. 


State-owned theater at Berlin. 


larly that from foreign lands. Figured 
on a per capita basis Switzerland easily 
leads with an income from foreign tour- 
ist trade of no less than 90 marks per 
annum, France, 36.8; Austria, 28.5; 
Italy, 14.7; the United States, 6.7 ; Ger- 
many, 4.4 marks. Germany’s ability to 
attract foreign visitors is rather low 
compared with other countries. How- 
ever, Germany's foreign visitors con- 
tribute but a fraction of the income the 
country from tourists. For 
example, only 851,000 of the 5,426,000 


visitors in twelve selected German cities 


derives 


in 1929 were foreigners. In Baden, of 
the 1,584,000 1930 only 
206,000, or 13.1 per cent, were foreign- 


tourists in 
ers. That the internal tourist trade is 
tremendous is further borne out by Ger- 
many’s remarkable showing in rail pas- 
senger traffic, which exceeds, or nearly 
exceeds, that of any other country in the 
world. 

Effect on Trade Balance. Foreign 
tourist trade affects the German trade 
balance neither favorably nor unfavor- 
ably. Expenditures by foreign guests 
constitute an invisible export. Borman 
the Fremdenverkehr to be 
worth 400—500 million dollars annually 
even in lean years and that foreigners 
spend one-half of that sum. 
Nationals of other countries spent 209 
million marks in Germany in 1926, 240 
million marks in 1927, 275 million in 
1928, and 280 million marks in 1929. 


estimates 


about 
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Needless to say, this means making some 
profit on foreign visitors. However, 
she does not gain a favorable balance of 
trade from the tourist trade, chiefly 
because her own people spent abroad 200 
million marks in 1926, 260 million in 
1927, 275 million in 1928, and 280 mil- 
lion marks in 1929. In order to create 


the Nazi 


régime has put a visa fee of 1,000 marks 


a more favorable balance, 
for each traveler in the case of tourists 
going into Austria. In 1926 Germany 
had a favorable balance of 9,000,000 
marks, but in 1927 an unfavorable one 
of 20,000,000. In 1928 and 1929 
neither a favorable nor an unfavorable 
balance was recorded. Thus, we may 
say that Germany’s foreign tourist trade 
is profitable, although not so much so as 
that of some other European countries. 
Actually it would have been fortunate 
for the country to have had a very 
favorable tourist trade balance each 
year, for then the dangers involved in 
meeting the payments of reparations 
would have been partly avoided. The 
chief danger of reparations payments 
both to Germany and to the world 
at large was that it forced upon her 
a generally unfavorable balance of 
trade. 

A Consuming Industry. The fact 
that a tourist industry is a consuming 
industry is significant in times of over- 
production. At atime when there was 
danger of underproduction, tourist trade 


could be called a luxury. At the risk of 
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oversimplification One may briefly say 
that in times of overproduction as com 
pared to tourist 
trade, essentially a consuming industry, 


underconsumption, 


will go far towards decreasing overpro- 
duction. ‘This important fact was over 
looked in German recovery plans during 
the depressi mn. 

‘Tourist trade utilizes areas which 
would otherwise not contribute to the 
land's total wealth. ‘There is ordinarily 
a strong tendency for wealth to drift into 
large cities. Since there is much tour 
ist trade in places essentially rural, this 
offsets the drift of wealth to urban cen- 
ters, and tends to create wealth in regions 
not fitted for much else. ‘Tourist trade 
certainly puts to use some of Germany's 
most barren reaches, sandy slopes, bar 


ren hills, ground shot through and 
through with sink holes and caves, 


mountain tops not capable of producing 
much except a supply of snow. ‘Tourist 
trade thus aids in preventing an eco 
nomic vacuum. 

Not only is Germany geographically 
well equipped to develop an important 
tourist trade, but the country was alert 
to the possibility of a scientific approach 
to its study. Consequently, today Ger 
many almost leads the world in rail pas- 
senger traffic, which is in a large measure 
due to a conscious development of a par- 
ticularly strong internal tourist trade. 
In a study of German tourist trade the 
geographical aspects appear to be par- 
ticularly vital. 
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